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(57) Abstract: Novel fused imidazole compounds of general formula (I), 
pharmacologically acceptable salts thereof, or hydrates of both, exhibiting 




adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mellitus and complications of diabetes; wherein R 1 is 
optionally alkylated amino or the like; R 2 is hydrogen, alkyl, or the like; R 3 
is optionally substituted aryl, a pyridinone group, a pyrimidinone group, or 
the like; Ar is an optionally sybstituted aryl or heteroaryl group, or the like; 
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*;PSTil&$ftTV>Tfc«J:tA. ) , 4) AO^>gf, 7KMS> C1-C4 
7JWH^fciC 3~C 6v^D7^;PSTM^$nTViT ! bci:ViC 2- 
C87;i^-^S> 5) AD^HC^ 7KK£S;fcttCl~C4 7;Wl'*T 
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-C4 7MJH, *fcttb-3) C3~C6y^D7JWHtii$nT 
t^5i?fc Kn^VKUS vMl/g, £fc«4) a) ADy>If^fcttCl~ 
C6 7;U^ST?fiJft$nTlriT i b«k<. ft*RWb-l) Aay>0T, 
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2) S&S££LT^Tfc e kV>k* USUI'S, 3) a) Aoy^JK^fcttC 

l-C 6 7)l*)l&T*W®:2tlT^ThJ:<, AO 

WCfeJ:^C 1~C 6 7;MrJl'£. b-2) B&g£WLWr&J:V>C 3 
~C 6 0 7MJ1/-C 1 ~C 4 7;^JH, *fcttb-3) IM^IT 
l^Tt>J:^C3~C 6 5'£a7;i'*;i'gTfi&$nTV>T i b«fcW. 2-yt Ko 
-2-^Vbf'J v^S, *fcte4) a) AD^f^c(JCl~C6 7MJl/ 
S-CB&SftTUT $bi;Mf^b-D Aoy>Bf, *KS 

-C6 7)^l/i, b-2) B**S*rUWtt>J:UC 3~C 6>>£n7;i/ 
*JlrCl-C4 7;^VS, £fcttb-3) C3~C6->^P7;WPSTH 
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C1-C6 7MJH, b-2) iil^LW%J;^C3-C6y^D 
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e>©7K?0^ ;±ElC*3^XR'^75y«X, R 2 ^'7K^Si:C4~C6->^07;i/ 
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Q^ilAVW-^N, W-CHSW^-f i=^V*tf'Jv>ffc£^ 

& $ n & a & 6 -5 EH £J$tt & s . 



8 



WO 01/02400 



PCT/JPOO/04358 



^ w £ if § s ft * Jg & 5 w«-n s> <D7mw%%} it &m t> u < a 7 t-v -> > 

^5^y-;Wk^»*fctt^©liS#M»Ct l lF§$ft*ig*SVitt-€-fte©7K^l 

• ^«»Jt>L<tt7-5 ? y-»A2S^Stft»J©S!3ilc 

ffl^s±£«^a^^-;Wk^*fctt^©iia^WJcif^ft*ffife*vi 
te^ftb<D7k»<Dffli££JI&T3o 



(5fc<K L'teAn^jgC^fcjgcifcU 

Mil) 2) Any>^. 3) 5£-NR 6 R 7 (3^ tf&zmmm 
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i bU<«C 3-C8 v^D7;^;PS^^"*TS*\ *fcttR l *3,fctfR T tt*g£L 

*;i^TS&SftWC ! fc«fcV>o ) » 4) ADy>I?-, 7K&S V C1~C4 
TMM^fcliC 3~C 6 y^7 D7J^JHTli$tlT^tt)i:^C 2 ~ 
C87)V*-)\,m* 5) AO^>If, *ffiS*fc«C 
H«SSftT^Tt>«tViC 3~C 8 7J^-jH, 6) Any>»^ 
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=fs TKKSSfcttC 1 - C 4 TJWSTIiftSnT^TfcitiC 1-C87 
4) a&g£WUT^T : bcfc^7U-^S, 5) ta&g£#LW 
Tt>J:^fD7 , J-;l'X. 6) a) AD^IB^fcteC 1~C 67)V*)V 

^SS?r^UTViTt)«kV^^^v;i/STa^$nTViT ; b^ViC 1-C6 
7)V*Mk* b-2) «&S£WLTV>Tfc«fc^C3~C6->£D7;M i ;i'-C 

£fcttb-3) M&»£*rLTV>Tt>«fcV>C 3~C6>> 

7) a) /\uy>m?%tz\$ci~c67)v*)imT*mmznT^xh&<, 

Jl/#^'>;UST*Mi^$nT^Tt><J:^C l~C6 7^^;wa, b-2) g&g 
£WLWCfc«£^C 3 — C 6 y^D7MJl/-C 1~C4 7M;H, 
b-3) C3~C6y^07 Jl/*T «» $ tlT l> 3 5? t K □ * * V tT 'J 5 
yjH, £fcte8) a) ADy>iWcttCl~C6 7^i'CSi$n 

b-2) g&S^WLWT&J^C 3~C 6y^D7W-C 1~C4 7;U 

*)vm. %tz\zb-3) c 3 ~c 6 ->// o7MJH-cf nii$nx^ 

Q*J:lfflttR|-*fcttfttt-DTN*fcttCH***r*. ) T3l£n<57S / £ 
«J5;>tt3»#:(A2)t, -JK5£ArC0X XttAdy>R*£, Arte 1 ) 

S^^LT^Tt)ct^7U-;US, 2) fi&a£#LWTt>cfcV^x07U 
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V 1 H A 



r 2X ^Q^NHR 3 
(A3) 

cat, ia r 2 > i\ Ar, Q^^i^ttwcsiitcraussr-tn^nftft-r*. ) 
T*$n?>7v;i,75yk c u->*>^^(A3)^poci3#fiET, mmELmz^zz 



(5£+, L\ R% R 3 , Ar. Q*J:lfflttiWfE««»lWi;**-€-*l-en«i*1-S. ) 
Tlt$ft57v;U7S 7 t:U (A3)"*a«S£T&SWa7>'Jl'75 





(A4) 




(A3) 
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"FEE — 



<5£*, L\ R\ R 3 , Ar, QfeJ:m , «MI2^tC|W]i;S^^n-? : n^'r^. ) 



ia r 2 , ik ku Q&^mfcmttmizmcmttti^tiMi*?*. ) 

= ^7tf U (A4) i; U < te^tlb©7kfnt)CD§2Bi 





(A3) 




(A4) 
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L 1 




(A2) 

l 1 , r% r 3 , n&&zM\*tft&femzmc&z j tnzn%m?z. ) -eat 

$n£75 /£U v>!ia»{fc(A2).<^ -«ArC0X (5£*> X, ArttWffiJtttH 

R 2 Q . 3 
R 

(A4) 

(5**, L 1 , R\ R 3 > Ar, Q*«kOTiWE3t*JCPIi;»*-tn-€ r n«*'rs. ) 
TS£ n*-f 5 *V t° U v >KW#: (A4) Sfctt-tOttfc L < *> ©*W«J 

yytfu i;>«f#* (A4) \zm< ztz^WLtrz-i s^/tru -^>»*tf (A4) 

R 3 

(A4) 

L\ R\ R 3 , Ar, QiS«kOT4WE^«HPIi;S*-€-n^tl**r«. ) 
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(5£<K IA R\ R\ Ai\ Qto&XM\*tti&femzRCm&*MnMmrZ. ) 
$ n* 7 5 / -f 5 ^ V' tT U v (A5) * t> L < te^tt e> © 

;ht*57s y-r * ^/tru (A5) *fctt-t©jat>u< «^ne>© 



(^4"> R'ttl) 2) 7mm, 3) AO^r>if, 4) g$S£WL 

WTfc«fcl>Cl~C8 7;V^g, *fctt5) 5£-NR 4 R 5 <5£*\ R 4 ££tfR 5 



R 




O 



(C2) 
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7h b'Dt°5v-^g£;i*U R 2 , Ar, Q^Z^iiufB^slKllODg^tve 



.tViC 3~C 6 v^D7;U^;i'-C 1~C4 7JWVS. £fcte^j&S£*rLT 
^T%J:^C 3-C 6 y^7 DJJWH^Ml, R\ ^ 




(C3) 
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->7/"S; 7vmW.=F. tern®?* ^MW.=f. a^iif&t^o^^If ; 
x^;k n-7°n¥)i. -r v/otfju^^oc i~C8 7;^;us ; 

^h^v, ih^v, n-7°D#*-X -fvyo^-X 7h*vS&<!:<DC 
1~C 8 7;P3i^->S ; 7)V*u*?)V&. i/7 -)l*n*?-)V&. h^)y)Vt 
n*?)im, 2,2, 2-h ] )y)V^rnx^)Vmu^(DJ\ny>it7)^)Vm ; 

5 ; *^7 5/S> X3\>U75yS, < vyn 0^75 /'S&<>:£> ; Ey■ 
7;^*;^75ya, v^^7 = /s> vx^^jsyiftt'cyj^^y 

5;l;7y'Jy-JH, 7-fe^v-^S, tfoUvX^g, tf^Uv^S, 
E(D7 )l3*z/t>)V#~)im ; #JW\*^;l/2 ; *^)Vt>)Vn^ y^ 

^;u^;i/A^;i/»fcj:t*cD7;^^Ji'A* ; t-i';us ; 7-fe^75ys, ^> 

y-f^7 5yS7it<i:CD7->;P75yS ; *sM&£fcttC 1-C4 07MM 
£cD7;i/^;i/7;;i/*-^S ; ^>-if>x^^n^s, p-h;ux>7;;i/^-;i/S 

f < £t*©fiaB^^fcHa^7 , J-^7.;U^n;i'S ; 7i^;H> hUAS, 7- 

$^vu;us, hU7yu«, r-hywjvm. ^7>/u;vg, truv^s. 

tfUSSWS, t'^vx;i,«75:<i:®ifSM*fc«e^xn7 l J-;i'S ; i3)V 
X*i/7)l*)l& ; ^ YZ-i/tifrft-frtT-frm, x h^v^jUtfx;^^ 

^ h4y*JV*'-JVl^l/^'07MJl't*y^J^-JI'7;i'=lr^ 
a ; #M3r:>* h*vg&£(D#JU#*:>7;i/3*y'8 ; ^>vMUS> 4-^ 

DD^>v;i/S^^©7 | J-;P7;^;i/S ; tf u vUM^ug, tfUv^x^ 
;i/S^£(D^7 L D7 1 J-^7;i/^;i'S ; x^u>v** 
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7°ot>S> n-7>;Pg, <V7*3\H^ sec-T^US. tert-y^Jl^S, n-^ 
>^S, 1. 2-v^;U7°atf^S> 1. l-v^^Dt^S, 
ynhf;l/»> 2-x^7°Dt:^K. n-^v^S. 1. Z-^^^US, 2,3 
-v^^7*^;i/S, U-S^^T^S, l-x^-2-^^^Dt^S, 1 
-^^-2-x^7°Dh°Jl/S, n-^7°^S, ll-i?*?)ls*>?)V&. 2-x 
3MW^>3^g, l-^^-2-x5 1 ;i/^;i/S, n-^^s, 1. l-i?*?^ 

2-x^^->;i/S> i-^^w-x^i^^^S^ 

y^D^JH, f>^D^>^;VS> y^OA^yJH, y^U^T'^SX 

E<Dmm®L 3-8 ©y^D7M^S^t*t5. 
R 3 Of il:^ f>n^ C 3 ~ C 6 y i7 □ 7M^-C 1 ~ C 4 7;V+M t II 

□ ^>^;US, y^DA-tyJH/i£©K^3 - 6<Dis?U7)l*)Vm^ 

2-/^jV-i-7'p^x;us> z-^^)V-\-y°u^~)im, l-*3-)l-l-z?u<-)V 
Ms %-*?-)V-l-7°u^-)Vm. l-^f-JH. 2-7f-JH, 3-7"f^iH^ 
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;u#>K^6ISWSns.*, T^UD^r;^ 7°otf^-n^;US, y*7'Jo 

fre>&j*$tt*£, ^>y<;i/S, ^-7h^;ps, h;M--r;i^ tKojh 
vows, A-p-r^s, tr^p-D^s, ^D<jnf©kFD4y*^ 

JWS, t°57*U;US, ^7v77*U^S» ^+1tv77*'j;U*> HU77UJW 

-f 7^>7'7^-jus, ^>y-r $^y"'j;us, < >yv*'J ^> 

7h'J77'J;^ ^>7^77U^S, ^>7^+)"V , J;l/S, *yj;ux, 

-fv^yy^s, ->>yj-;vs> 7^v;u&, *y*-tHj;us, ±7^u 
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£t\$, WAIl X^Jl/S. tert-7^S$0Cl~C8 7;MrJl' 

g^p-* h^S/^VvW, p-xho^>>*;k 3,4-^^ h*v"^>v;k y7 

STttiftStifeC 1-0 8 7;^;^ 2. 2, 2-hU7PDX?Mk 2-3- Kx 
WifOAoyXbC 1 ~C 8 tfA'D'Hk^v^Jk 7-fe 

h*->/?\>k ^tr^-x^^v^^k y^ujk^v^jk Ai/U;u 

**->;Wk l-7-feh^v-X^k 2-7-fe h + vX^JK 1-fc: A'D-f ;k** 
ylfjK 2-tV\*o^;i/:**vX^;]/&£cZ)C 1~C8 7;kt» 7 -f JVtt yC 

?Mk i-^;ks h^M+yifM^iyj^y-fM+yci-cs 
7;wwa, ^ h*->*»#x;w**v*3\>k i-7>*->;fc;k#x;M-*v 

x^;k 1- (-fyya^y^^zmy) x^i©Cl~C 8 7J^ 
^->* M^JV^y C 1 ~C 8 ft t^Jl. 2-#;k^3=- 

->x^;^(H©^;u^^">c i~c 8 7;u^;us, 3-73"Jy^to / \Ta7 

U -;k«, 4-7' U vJk** > \/-f ;k^"^ y/^M ^Offl&SSrW LTl> 
Tfc£V^>V^;M-*->C l~C8 7;i'^;bS. (5-^^-2-^7-1, 3- 
VttVVy-k-OV) t^JlUZO (iiyt^Vl/y) C1~C87^ 

i-v^D^^->;i/7ii5 1 ;i/^^vx^;u7ij:^c73>'^D7;^;ug^c i~ 
c 8 7;k^/ , -ok^vC 1 ~c 87;^;kS> l-v^o^s^M-*^;^ 
^x;u^^vx^;uf«t<h*cDv^o7;i/+;p^^v*;k^x;i.^^->c i~c 8 

7;^;i/S^<i:^fe^i<i:^T'^^o MtCffi^0^75 Fi/i^TUTfe.t 
M$tl^C 2~C 5^n©m«75 /Si:^7^U^>> 7ii^v>, t?D 
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l~C4 7;WVST'fi&£ttT^T : bJ:^. 
Qfc±OTiH-*fctt»fcoTN*fcttCHS*#U ilW^^U^. 

z. it, R'tti) tk*^, 2) 3) ADy>Bf, 4) mm&zG 

LTV>Tfc«fcV>Cl~C8 7\M 1 Jl'S. &1t\*S) s£-NR 4 R 5 (3$*, R 4 £ekt>*R 5 

TJfM^n^ C 2 ~ C 5 ©^D0^75 y 12: W^. ZKBIStt&g&llC 

y>JgC7T1E&$ftWTt><kViC 1 ~C 4 7;WP*T?«tftStlTViTt) i 
V^o ) £j£i*U #£L<«2) tK&S, 3) ADy>Hf, 4) M$S£W 
lWfci^Cl~C87M;H, *fctt5) ^-NR 4 R 5 (5*«K R 4 £«ktfR 5 
liH-*fcaffiaftot**Sf, C1-C8 7MJH, fcL<£C3~C 

T»ricSti*c 2~c 5 ofi*poaitt7s 
y>^TS^$nx^T : b«fcVic i~c 4 7;^;wSTM 4 ^^nT^T ! b^ 

V>. ) *«!*U J;0SfSb<li2) 4) ««!S*WbTUTfe«fc^ 

C1~C8 7JM^«, £fctt5) 5£-NR 4 R 5 (a**, R^J:l^ 5 «Rl-*fcttffi 
S&oTtK^M^ Cl-C87Wi. t)KttC3~C8->^D7M 

snT^Tt>«kViCi~c4 7;u^;PS"Cfilft5nTViT j b«t^. ) 

tt5) 5£-NR 4 R s (5£*. R 4 43ckm 5 «IWl-S/i«ffl^^oT7K^m^ C1~C 
87>MMUS, t)b<ttC3-C8->fD 7;^^SSt*t . 
^tTl^lMft-^l^ioTffM^ni.C 2~C 5©fiSft>©»R75y 
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£-&A/Wrt>«k<, $^IIAny>JS ; ?TflHft$nTV»T ! b«kV4C 1-C4 

7;p*;i/gT«&3nTv>T*>J:v>. ) ***u s&ti«fcO«P*t<tt5) 
t^tigft-^ic^oTM^n^ c 2 ~c 5 oiswo^t^ j s&x 

WT*>J:<, $^l:ADy'>IK«nW^^Cl~C4 7M 

HilT, R ? «l) ***C?\ 2) Any>Hf, 3) 5^-NR 6 R 7 (5£4"> R 6 fe«k 
UfR 7 ttH-*fcttffl»^oT**«^ C2-C57v;H> C 1~C 8 7;Mr 
JUS, *>L<teC 3~C 8 v£P7;U*;U££**T*J^ £fcteR 6 fc«fctfR' 
«M-&LTV^SH^t-^^^oT^$n^C 2~C 5©«S?P0!R«7 

C4 7J^;i'STM^$nTViT : fc«tVi. ) , 4) AD^r>gf, zK&g, C 

i ~c 4 7;u+;ua^fcttc 3~c 6 v^o7;w^TM&2nwTt>cfc 

V>C 2~C 8 7J^-;VS, 5) ADy>If, *8i$fcliCl-C4 7^ 
=^STB&$nT^Tt>cfcV>C 3~C 8 7)Vlr=.)V& 6) ADy>If, 
7K&S*fcttC 1 ~C 4 7;WHT«ISnT^Tt)«J:^C 1~C 8 7M 
*fctt7) Any>Bf, *BS£fcttC l-C4 7MM-T'II$ 

nx^Tt)<tviC i~c 8 7;v3+->ssti»i/, »*b<iii) 7k*w^» 
2) Aoy>g^ 4) Any>nf, ci~c4 7;^;wssfctt 

C 3~C 6 □7;K;P»TH^$nTViTt)cJ:^C 2~C8 7^-M, 
5) ADy>®f, TKSS^fettC l~C4 7;U+;USTgM^nT^T : bck 
UC3~C8 7Jl/^-JUg, 6) ADy>|f, 7KKS£fc«C 1 ~C 4 7JU 

^;i/STeM$tiT^Tt)j;^c i~c 8 7;^;us» &1z\*7) /\ntf>m 

*86£*fcttC l~C4 7^;PSTS^$nT^T : b=i:^C 1-C87 
;H3*->£*»*U £Dff£U<lil) tKSSBi^ 2) Aoy*>If, 4) 
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ADy>m^ c 1 - c 4 tmjh^ f:«c 3 ~ c 6 •> ^ dtm 

;i/ST-Sm$nT^Tfe«kViC2-C 8 7M-;H, 6) ADy>S^ 7K 

s, *3t»i7) Aoy>gf, 7jc^g^fc«c i~c4 7;Mr;i'XT8&£n 

T^TfectViC l~C8 7;^+yl^fftt« $ e>(Cff £ L< 1 ) zkUM 
?\ 4) AP^^lg^ 7K^», C l~C4 7;WUS£fc&C3~C 6->77 

□ T^^ST'E^^nT^Tfect^c 2~c 8 7;u^-;us, 6) ADy> 
mc^, *^s^fe«c i-C4 7;^;wSTM^$nT^Tt)«kViC i~cs 

«d 7K^^, 4) /\n?>w^. ?mm, c i~c4 7;^;i'S^fcHc 

3~C6'>^n7;V+^STM^^nT^Tt)ci:ViC 2~C 8 7)l*-)l&, 

£tz\$e>) Aay>n^ imM^tznc i~c4 7;i/^;uST"gM$nT^ 

TfecfcV^C 1~C 8 7;WHWU, cn^Ofr^LXtel) 7KiiifH% 
Tt>£V>C 1~C 8 7M^S^Ml, foo £ fcff £ L < tezKSfSH L £:I'* 

■t 

nT^Tt>j;ViC 3~c 8 7;^-;vs, 2) Aoy>jgc^ TKKS^&ttc 

1 ~C 4 7JWltiI$nT^Tt) il^C 3 ~C 8 7;^-JH. 3) A 

□ y>gf, 7K&g£fcttC 1 ~C 4 7;^JUSTS^$nT^T ! b e kUC 1 
-C87^;US, 4) Ill^lTliTtcfcl^'J-JH, 5) ttMS£ 
WLTV^Tfcctl/^7 L D7'J->'US, 6) a) Aoy>gf SfcliC 1-C6 
7;WWST'«^$nTViTt)«J:<, SSKlSHMKWb- 1) Aoy>gf, 

^C1~C6 7M;H, b-2) IIS^W UT^Tfe.t^C 3-C 6 

□ 7MJhCl~C4 7^;H, £fcf;£b-3) «&&£WLWtfcJ:^ 
C3-C6 ->i7D7;^WST«lft$nT^Tt)«J;^l. 2-vk KD-2-:fr*7 
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uuswat 7) a) AD^mfcttci-cer^/vi-cwsnT 

b-2) fi«lS^UTViTt>J:^C3-C6->^07;WW-C 1~C4 
7)V*)V&* &tz\tb-3) C3~C6->^n7;^Jl'S"CfS*SnT^S^ 
tFo^yt B U$yJH« £fctt8) a) AD^fMC 1-C67 

liCl~C6 7MM, b-2) mft***UT^Tt>«fcViC3-C6->^ 

£fcteb-3) C3~C6v^7D7;WU 

v-;v»£:i*U »*b<«2) ;\ny>m^ ****fcttC 1-C47 
;WWgTB&£ttTV*Tt>J:V>C 3~C 8 7J^-^S» 3) /\Dy>Sf, 
7jcSlS^fe«Cl-C4 7;^^STB^nT^Tt>«fcViC 1~C8 7;^ 
4) SSlS&WLTViTt)«fcVi7U-;US» 5) «&g£WLTV>T%> 
i^TD7'J-JH, 6) a) Any>IW^Cl-C67WlT 

67;W^;VS, b-2) IHi^U^fei^C 3-C 6 D7^ilr 
C1~C4 7**JW£. £fcfcb-3> lfti«:«bWt>±V»C3-C6 
->^07;WWST'M^nTViTfe«kVM. 

7) a) Aoy>B ; fSfcBC l~C67;i^STtt&2nTV>T ! feJ:<> 

«tti* )vt^y)vmrmm^nx^xh^c 1 ~c 6 7;w*^*» b-2) 

i«flTtiTfcJ:^C3~C 6 ^D7J^K 1 ~C 4 7;Wl'£> 
£fc«b - 3) C3-C6 y^07J^HTl^^ntl^yk FD**V 
fc'JSSWS, *fc«8) a) /ND^>Rf *fcttC 1 - C 6 
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&®m%&LT^Tb£^*)V-$3ri/)],mT*WmZnT^Tb&^C 1 ~C 6 
7J^JH, b-2) fi&S£WUX^X&J;l>C3~C 6 ->^D7i^C 
1~C4 7MM, ££:teb-3) C3~C6y^n7MJViT^nfn 
II$nTl^ykKD^y^fcSrh7kHo V b° 7 y-MT'$ 
0, J;0»^b<^2) /NDv-*>E^ 7K&g££teC l~C4 7;Mr)USX 
S^^tlT^T^^ViC 3~C 8 7;^^;^, 5) g&S£WbX^X&J: 
^^\x07'J-;US, 6) a) J\u?>W,T£tz\ZC 1 ~ C 6 7JM^SXfi 
&£nX^Xfc<fc<,. ££KgStiS!CWb- 1) APv-*>Jl^ 7K&g£fcte 
MMtLT^Tt) ^V^^^^v-Jl/ST^^nTUTfe cfct^C 1 ~C 6 
7;^^S. b-2) smS^WbT^Tfei^C 3~C 6 v^07;^Jl/-C 

£fc«b-3) IiMflT^TfeJ;^C3~C6y 
^□7;WVSTg^^nT^Tt)«tVM, 2-yk l'D-2-^Vf'Jy;VS. 
7) a) AD^lH^fcteC i~c 6 7)V^)Vmi:mm^nx^XhX<, 
$bMCTb-l) ;NDdr>|g^ 7K&»££:te&!lS£*!LX^Xt) 
J:^;l^^->)USXfi&£nx^Xt>£^C 1~C 6 7;U=^;l/S, b-2) 
IiM ; tUT^Tfc < l:^C3~C 6 □ 7;MrJl'-C 1 ~C 4 7)l*r)V& 
£ fc & b - 3 ) C 3 ~ C 6 -> * o 7 Jl/^MTSi $ ttT.l ^ytHDt+V 
t°U5v;i/S, Sfc«8) a) AD^r>g^fcSCl~C67M;HTl 
i$nTUTfe<k<. ^tcSJSJr^b- 1) Any>{^^ 7k^2£fc« 
ril^tlT^TtiV^^+yMtliStlT^Tfcck^Cl-C 6 
7)V*)V&* b-2) amS^WUTViTfeck^C 3~C 6 is? a7 )l*)l>-C 

i~C4 7jwi^ ^fc^b-3) c3~c6->^D7;i/^;usx ,j en^n 

tlX US v b K □ Or* V % tz fix hy\z Fnv^^Vt?^ v^PSXfc 
0, 2£[C»£L<te5) B&a£WbX^Xt><£<^xa7U-)l^ 6) 
a) ADy-^ISH^fcteC l~C6 7;M i ^Sxm&£ttX</>X ! focJ:<> 2£ 

(;«MWb-i) ad^*>^ 7ic^s^fc««aiS5:WUx^xt) C t^ 

^M+yJUTlI^tlTVXfectHC 1~C 6 7^+;US. b-2) 
S£WbX^Xt>cfc^C 3~C 6 y^7 07W-C 1 ~C4 7)^JUS> 
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\tb-3) g&a£WLWrt>ck^C3~C6 yi7D7^^Stli$n 
TUTfcJ:^!. 2-yt h*o-2-^Vt:'J y;H, 7) a) Aoy>H^££te 
C 1~C 6 7;WUST'B&£nTV>T : feJ;<, $e>(3^HI^Wb- 1) A 

nx^Tfect^C 1~C6 7^^S, b-2) mimZ%LT^Tb£^C 
3~C6y^o7J^JhC 1-C4 7MJH. £fcteb-3) C3~C6v 
/7D7;WUSTM$£nT^5^t HP^Vb°U5^S, ££&8) a) 
;\oy>M^^fc{iC 1-C 6 7;U^;VSTM^$nTViTfeJ;<, £bKg 

t^yJUT'Ii^nT^Tfcct^Cl-CeyMJH, b-2) 
^LTV>T*)£^C 3~C 6 is?u7)l$-)l-C 1 ~ C 4 7;U*;i'S v £fcte b 
- 3) C 3~C 6 v^0 7^^;PST'^n^nS^^tlTV^vt Hp** 7 
^fcttr h 7 1 F □ y V h' 7v-;HT* 0 , £ blc:J:»9#3;L<«;6) 

a) ;\Dy>Hf^fcttc i~c 6 7;^;PSTg^$nT^Tfe«k<> 
d^M^b-i) Apy>^, 7m&*rz\$&mmz%LT^Tb£^ 

tl)lX*i/)VmT*W%k2tlT^Th£^C 1~C 6 7;i/^^S, b-2) SJ& 
S^WLTViTfei^C 3~C 6->i7 07;i'4 i ;U-C 1~C4 7MJH, 
&b-3) E$S£WbWrfc£^C 3~C 6y^n7;^STIi$tl 
TViTt)ckVM. 2-vh t'J v;US, 7) a) AP^IB^fcte 

C 1~C 6 7;i/^;bSTfi^^nT^T : b t J:<, $bl:llWb-l) A 

tlX^XhX^C l~C6 7JU^;U», b-2) IlS^lTlXfeJi^C 
3~C6->^o7M;kC 1-C4 7JWH, £fcteb-3) C3~C6~> 
^ □7JWHTil$tlTl^y t Fot+V t'U 5 yJH, &tzte8) a) 

^^v^ST^^nx^TfectViC 1~C 6 7;i/^;US, b-2) 
WLT^Tt)J;^C 3~C 6 ->^D7;^)WC 1 ~C 47)l^r)V^> £fcteb 
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-3) C3~C6->£P7 )V*)V&T°*tl?ftW& ^ntl^ykFD^V 
ZtzteThyt KDi/^Vtf^v-^STfeO, ^tU; b < tt6 ) a) 
Aay>M^£fcteC i~C67;Wl'ST'SM$nT^Tt) e t<> ££>tc^ 

^^v-Jl/STg^^nT^TfecfcViC 1~C 6 b-2) 
WbT^T^cfc^C 3 ~C 6 U7 C 1 ~C 4 711^1^ £fcteb 
-3) WWk%*% LX^Xb£^C 3~C 6 i/^ Dy^^STfi^^nT^ 
TfeiVi], 2-ykHn-2-^Vk'U-m £fc&7) a) An^HH^fc 

«c i~c 6 7)i*)vmxwm2ftx^x<b&<, £ ^i:giSf^b-i) 

^nX^Xt^C 1-C6 7JWH> b-2) ^a^WUT^Tfeck^ 
C3~C6->^a7^4;i-C 1 ~C 4 7^4;^, £/iteb-3) C3-C6 

■>/7n7 )imx&Wk z nx ^ z> v t k o * * v k u s o , ^ n 

ctO$eiC»^L<«6) a) AD^r>liWclj:Cl-C67;^Hl?I 

w&Mz%\sX^xb£^ti)vx*^)vmxwWk2nx^x*<k^c i~c6 

7;i/^;WS, b-2) M&SSrWUT^Tfccfc^C 3~C 6 y^P7;W-C 
T-cTt^Mt^X, £fcteb-3) g^S^WUT^Tt)c):^C3~C6-> 
£a7;i^l-STS&£nTt>Tt>J:^l. 2-^k FD-2-^Vk'JyMT" 
£9, Ctl&K)t!<b\Z&K>ft$iV<\*e>) a) Aay>M^^fc«C 1-C6 

7;^^ST-«$nx^T ; bi<, $e>{c^^nT^b- 1) ADy>iHK 

^ C 1 ~ C 6 7;P^;WSTtt^$ tlT^T *>•«}: HI. 2- v k H u-l-** V k* U 
v $> D > *> o <k *> £ t < 1. 2- ^ k H □ -2-:** V k° U 1 - 

* 1..2- S J k Ho -2-*+ V k° U yJHT^5 . 

C47;^JH*fc«C 3~C6 v^o7;i^^STB$£nTHTfc£HC 

i i) APy>^ *K»$fcttCl~C4 7;Mr 
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^gXS&SftX^X&J^C 3 ~C B7)Vtr—)V& i i i) AD$* 

>Hi^> *R**fcttC 1 ~C 4 TMiHTIt^nT^TfciV^C 1 ~c 

4 7)l*)imT*WWk£ftT^Tb£^C 1~C 8 7^+;H. £fcte i i) H 
&g£WLX^X&<fc^7U-JVgte&#bfc^*>©£1"*« 

fcttC 3~C 6 ->^07;Wl^ST««lStlT^Tt)«t^C 2~C 8 7**= 

i i) Aoy>ia^ *tt«fc«ci-c47;w^**rit*snT 

l>Xt>«fc^C 3~C 8 7;i/^-JWS> i i) Any>JlCT, 7k»£ 

fc&C l~C4 7JWI'SXfi&£nXVvX s b£V>C 1~C 8 7MiH^i 

j;^C3~C8 7M-;H, 2) AD^>^ zK£S£fc«C 1 ~C 4 7 
;i^;V2TtI&£ttXV>X , bJ:V>C 3~C 87^^r— Jl'S, 5) 
XViXfcJ:V^x0 7'J-;l/S, 6) a) ;\ny>gfSfci4C 1-067^ 

^sxffi&snx^x&J:^ $^;tMWb-i) Aoy>Kf, * 

C1~C6 7^«. b-2) BttS£Wl/TV>X&«fc^C3~C6->*D 
7JWhCl~C47JV«, *fcttb-3) II»Sfc*UTV>T*>«fcV>C 
3 ~ C 6 v £ a 7;V*^SXK&£ nx ^X fe £ V> 1, 2- v t H V t° 

USWS, 7) a) ADy>I^fcttC 1 ~C 6 7JWHTiJft5ntVi 

b-2) liS^ttlXfeiViC 3~C 6 ->// D7MJ^C 1~C4 7;U 
+;WS> £fcteb-3) C3-C6 ->£D7;Mr^SXS&£nxtAS^t K 
□ ^Vb°U^^S. *fctt8) a) Aoy>I : fifcliCl-C6 7M 

;usxg$£nx^xfc£<> $bi;iiWb-i) Aoy>Kf, *K 
s^/c^rM^WLx^xfcctv^^^v^sxM^^nx^xfcct^c 
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l~C6 7iWH« b-2) g&g£WLT^T*>cfc^C3~C6->^07 
^kCl-C4 7MM, £fc«b-3) C3~C6y^o7;WHt 

;i/g£:t*U ff£L<«:5) ^S^WLT^Tt>ct^^x07U-;PS, 
6) a) /\Dy>I^££teC l~C6 7;^^STS^^nT^Tt)J:<, 
^l:tl»b-l) Aoy^f, zK^a^c^riSS^WbTVvTt) 
il^^^^v^ST^^tlT^Tfeck^C 1~C 6 7J^iH. b-2) 
Mi&S^bT^Tfccfc^C 3~C 6 ->^7 0 7^+JkC 1 -C 4 7;wi/a, 
* fc \t b - 3 ) S&£ £ W UWTt>^C3-C6y^o 7; 
SttTV>T<b«fcV>l. 2-yt HP-2-**V bfUv^S. 7) a) Aoy^fS 

fc«c i-c6 7;wwS"c«aia*iT^Tt)«t<, se^csasigcwb-i) 
2nwTt>.fcv>c i~C6 7;u+;ws, b-2) fi&X£*rbWTfc£v> 

C3-C6->^D7MJV-C 1-C4 7JWH> £fcteb-3) C3-C6 
-> £ □ 7 JV^^STIi $ntV^ytFD^V(fU5 * It \t 8 ) 

a) ADy>B^*fcuc i~c 6 7;u^;PST«^$nxv^Tt)cJ;<> se> 

^^^v^STTO^nT^Tfect^C 1~C 6 7;i/^S, b-2) g& 
S^tlT^T : t { t^C3~C6y^n7^-C 1~C4 7WS. Sfc 
ttb- 3) C 3~C 6 ist>u7)l*)VmT~ : tn?tlW&-2tlT\,*2>i?\i Hnt 

a) /\ny>m : f*fettci~C6 7;wi/S-casi$nTviT ! b«fc<, 

#^#*v;UgT»&$ttWTt>«k^C 1-C6 7M;«. b-2) 
g£*rLWTt>«fc^C 3~C6 y^D7^-C 1-C4 7JWH, 
ttb-3) H&g£*rLWrt>«fcHC 3~C 6 y^D7W8Tli^tl 
T^TfecfclM, 2-ykh'o-2-^VfUyJH« 7) a) ADy^xSfcte 
C 1 ~C 6 7)^JHTIftSnt^Tt>«k < . $f>t:fig^b-l) A 
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nWtt>«i:V>C b-2) S$IS£W UTl^Tfc^C 

3~C 6y^o7W-C l~C4 7^i, £fcteb-3) C3~C6-> 
/7 0 7;i/+;i/ST-a^^nTV^vt:H0^^Vt°U5v;i/S, &tz\$8) a) 

ADy>^^fciic i~c 6 7;i'^;i'STg^$nT^Tt)ct<, $ btcg 

WbT^Tt)ct^C 3~C 6 v^DT^^^-C 1~C4 7^S< £/cteb 
-3) C 3~C 6y^D7^JHT j en^nii^tlT^5yk Hot^V 
££texh?t Foyt+Vt^y^H^l^ £ b £«fc OJf S U< tt6 ) 
a) /\ny>B?itHC 1~C 6 7;t-*Jl'STB^£nTV>T : kcfc<s $ b 

#;V#*vJl'STfi&£ttT^Tfc<fc^C 1~C 6 7MM, b-2) @& 

teb-3) g&g£WLTV>Tt>i:^C 3~C 6 v^^Jl^USTfij^tl 
TVsTfciVil. 2-vfc HD-2-^-=rVfU vJl^S, Sfctt7) a) ADy^f 
$.tc\$C 1~C 6 7JV=lrJHT'ii$nT^Tt) t l;<, S&tS«BWb- 
l) Any>JBC?-. *KS*fctt««**WLT^T*)«i:V5*;P3H+">;i/ST 
BlfcSnwtt>J:V>C 1-C6 7^JH, b-2) fi&g£WbWTt> 
«tViC3~C6->^D7;^;U-Cl~C4 7;^;US, C3~ 
C 6 y^D7J^jHT'It$tm^^k KD^vtry s>*;us££#u 
cnd;0$?^t<ti6) a) AD^>fif*fcttC 1 ~C 6 7;Mr^8T*©& 

SISSWLT^Tt>«k^*;U^->;i'STfB»$nTViTt>«t^C 1~C 6 7 
>*;i/g, b-2) IjftS^t LT^tfe«t^C 3 - C 6 •> ^ D7W-C 1 
~C47;i/+;US, fi&S£WUWTfcJ:^C3~C6v£ 

□ 7^+;i/»-e^$ nx v^t t> £ v» l. 2- v t K v k 'J yJUt* 

U Cin«tO$e>H»St<«6) a) Aoy>«f:«Cl-C6 7M 
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l~C6 7;U^STg^$nTViTt)«J:VM, 2-yt K n-2-**7 t?'J 
ST* 0 > o t < til, 2-yk H V tf U 5?;WI*fcttl-/^ 

;IH. 2-yk Fo^-^VfUy-lHT'SS. 

T^Tfcck^AxnTU-AS. 3) ADy>B^SfcttCl-C6 7^ 

g-cg&3nwrfcj:<. ae>fca*JKWci~c6 7;w*;i'«fcttc 

D^>K?ifcttCl-C6 7^^8'PI»3nT^Tt>J;<, 
MWC !^ C 6 7;^^S*fc»C 3 ~C 6 y^D7MM«$nT 
l>a:**7i;U5 5W*£«i*U #£L<tel) iS&g&WLTlvr*>«fcV> 
yij-^g, 2) iil^f iT^tfeiV^rOT U -JH, 3) AD^> 

iH^fctec 1 ~c 6 7;v^STM^$nxv^T : bJ;<, $ e^g^s?^ 

Cl-C6 7Jl/^SifcttC3~C 6 y^DTM^STlI^ntl^t 
^VtfUv^g, £fc«4) AD^ >If SfcttC 1 - C 6 7 

znx^Tbz < , SbCtilf^c i ~c 6 7;Mp;wg£fcttc 3 ~c 6 

v^o7;^;bSTBSi$nTViS^VtrU^^SS:*i*U £Dff£L 
<ttl) «tft»feWLTViT i bJ:^7'J-;Hi» 2) ffi£S£W LWTfccfc 

«&£nWT*> , $e.l:S^WC 1 ~C 6 7;M^S£7c:teC 3 ~ 
C 6 i/Z □7;WiTlftSnt^5**V tfU S*>l/g£SS*U $ 
*U<ttl) fi&g£*rLTV>Tt>«fcV>7U-;i'S* £fc&2) 
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So 

Tfc«fcn. WM. ^7*-tJ^J, ->o*;m ha-^h ©A 

so, aim tHjau m&^M, &m$* nvm* 

#4*ttA*0, g&4>&& 'im -HfflKl^-r 

3-1 0 0 Omg, #£L<&0. 1 - 5 0 Omg, Z t>\Z&&L<\Z0 . 1-1 
0 Omg£ 1 B 1 -RBfc#ttT8-£1-£. aS*8d©*S£tt* 5I3tm At g/kg 
- 3 0 0 0 Aig/kgT'&D, jfFSb<tt*U3Aig/kg-l 0 0 0/zg/kgT'& 
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S^*^'fflV^n5. iaKttSltLTfcL 7X=UHi>g^ a-h=i7xD 

*gs^ «»<m &«?*fBm mmm. mum. &&muE 

^-h 8 0, k Fo^vX^Hr^D-X, 7^k*73*A, h7fi>hlfc, ft 

/^^^JES&x^k- v;wt:>gu 7i/-jk ^uy-Jk zuuz 
u>;-)iuE$:mtfz> z ttfx$z> 0 

tz e £ mu t # a \z ct o S3fi-r s ' d i #t ^ & c 
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L 1 

w V NH 



XflA3 



XflAl 



w 




NH 2 



R 2 ^V^NHR 3 



xmA2 



I H r 

R^CT^NHR 3 



XflA4 



R 3 



(5£*, VW\u>?>WL=f-ZM.vkls^ R\ R 2 » R 3 - Ar, Q&^OTiifrgejgiSKIW] 
XgAl ; #Xgte, ^»0*afc»i:T^B6Sn*^«j5-7S y-4. 6-vAD 



i£1-£XgT&£. 

JRlSHia*l©7S>*fflVi**\ S^$^75>^7^;U75X 7JU 
^-;i/7 5 X 7J^^l/7= £tf 7 U JU7 5 ><£>H£te h U X3MU7 5 
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z>7 s >^7 u — ;i/7 5 x at □ 7 'J -;U7 5 >(D^^(c^M^a<^i£^, 
(Drhn\m\zm^nt^^ $m\z\t, nmp (i-^^-2-fQijK» ; 

©5££-&<S75>a<7 U-JK75>, ^fD7'J -JV75>©l^l:(l 7 
X8A2 ; 4. 5-y7$y tfl) 5 v>^{*=2HArC0X (5t*K XteAD 

IgA3 ; tf'J5v>S±^^-r^7vJU7^yS<!:B^7$> r S 

X%A4 ; *Igtt, ±127° U >RilM*406ffi©Any>IiC^ft75 >®Wfct 
^Cx$-frT6-7 5 7-8, >^{*:5$M-rSXgT$)?>. 
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g^jastto-i sorwir?, S6i:»*i<tt5 0-i oora*. 




XgB4 



1 




R' 



X=gBl 



5 




XgB5 




X*IB2 



6 




X3£B6 




xmB3 
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J TMB7 
R 3 

8 

(3<K IK R 1 , R\ R 3 , Ar, Q&&TM\m&femzmcm*M%iTZ>. R"teC 
&m*mim\Z±K>&7iLT, 2-7v;U7==y-5-7a/-4.6-v^aob-'JS 

Pd-7jc*{k*^*^hU^A. NiCl 2 (PPh 3 ) 2 -7KSl{b^^^± HJ^A, 
Xi§B2 ; ttgte, 2-7~>)V7$ y-5-75 7 -4, □ □ k°U S v>§^#2 
ftU 4, 5-v75 y t:U 5 5?>Sf##:3*»jfi-r*xeT**. 
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JE£ttiS#J©75>£flH>aa\ K^$-fr37 5>#7,M^75X 7)1 

*-)i7 ^ >, 7;^^;w7 s >&&&7 u ;u7 5 xomste h u x^7 a 

57 5 >#7 >J -^7 5 >, AfOT'J -)V7 a >®*£fcttjlklit*®tt», 

m ; *^U>£d'J H, ^no^A, v^oDX^>©«ko^Nn!r>'fb^ 

I%B3 ; #Ig 14, ±IE2-7 ->;U7 5 y tf U 5 >SS3M*=2© 2fi©7$;i® 
4rMT&37->^S£MU 2-75 y IfU 5^>«$#4*Sli8-f *IgT 

^OXgttIgB207 5/ »*«:tOltai*#CJ:oTtt3feOlSB2T^7 
IgM ; tf'J5^>5!l±OB»-r*4fi[i:5fi:©75ySt7;i/7 f t 

^U3-;^^^;px— r^©«k5Ax-T-;u?s ; v/5 1 ;L'^;ua75 
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^ a s £ a □ y Mb^-^ tc£ o a □ y >n j ?^^-r 3 d t n «t o xfr t>n 
[cADy>-fb^-^fcct^Apy>'fk^5 : -i/>^jDxTijn^Ttc7$ya?:A 

If \z £ O **« Iff * L V i . 

XgB6 ; *XStt, 6-d7DD-2-3-h*yj >SS£#6©6&©£ D-MS^fcTa 
>SS®frtS^S-&T6-75y-2-3-Ky»J>aS«#8*iajSrsiST*«>. 

>yVn-)\,V*3 L )V3L- : r)V<D& J i1&3-- z r)\'%k ; *^U>£Dl) b\ 
5 h\ l-^5 1 ;^t^□U->V>/ e ^:<i:^^^f^C<!:^T#i)o 

s/Siastto-i 5 orwssT, $^»{i$f^b<«5 o~i o orT&s. 

XgB7 ; *Igtt2-AD$V7y >^^7©2<i0ADy>^ J f : ^S4R&?JfCX 
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I 2 3 
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7 ' J - JMfc£tl© 7JV □ * ~>S bT a - k K □ * ^li^f □ 7 

<E> 1 0 O'CTfTfrtl*. 

~ i o ot:Tiffc>n&. 

[®i£#i£D] 
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1 



2 
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1) .77V->>A2aggft*££ia* 
Receptor Biology Inc. £0, TxV v>A2ag£#£>I*Jf£S3*fcl&S# 

fcjgg?**22. 2/ig/mlO»gElC3&S«k"5lCliicubation buffer (20mM HEPES. 10 
mM MgCl,, lOOmM NaCK pH7. 4) ZMtl, mMLTzo Z. <DmU*Q. 45ml \Z, hU^ 
£ AT«KL^ 3 H-CGS21680 ( 500nM; 30Ci/mmol) 0. 025ml t&mt&m. 025ml 

*bvxtz. nmtswmmt. 20Mzts.z£o\zmso®Wi 

T*#U Incubation buff erTJiI#10{g?&f£L fiEffltfc. ^©jg^ ; £r25 t C 
T90^W#«^ #5 (GF/B; WhatmanttSi) ±-e&j8K3l»iaU 

IfB(37k^bfc5ml05OniM Tris-HC18I«&T2IIlifc&Lfc. #7*8*1 

>#£>*--mtbfc. ttifc<fc£i|&©A2a®£&fc»£ PH-CG 

S21680) K:»-r*tt»ft-&*©ia*spoJicajtt» aTostcii?**, znz* 

£\Z, K^W-itiLtz. 

gmzsm i ] x ioo 

S^^t)##«ETT'(D 3 H-CGS2l680^^^ftT'fe^. # 
^SW^^tt. IOOmM RPIA#ST-ecD 3 H-CGS21680l£^™Hg*T$>^) 0 
ffiTT'CD^^Mili. #m^S©l^^b^t)^aTTcD 3 H-CGS21680^MMHg 

ESJ£»tti4t) li> Cheng-PrusoffO^J:D^s6fc 0 
HJiS^J5^J;lKlSSg0iJ2 0Oft^#)©H$^ (Kite) IS, ^tl-^nO. 0032 
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2) j^yisyMb^fomMmmizmz. mhMmcmm&owffl&fi&t 

t hTT-V v>A2bS^cDNA^CH0Kl|iffliST«J^il$-&feo :i<D»£1.5 
X10 5 cells/well T24Welloyi— htc^-lc^^, ^iifclC&fflL 
fc. 77/*»7^-7, KT&-5NECA (30nM) *iJ$K £oTg££n3cAMPi;«U 

5t#:l:^T5lfttt^lfttlfc. Krebs-Ringer-Bicarbonate buffer 

(KRB) (:mM)(NaCl 118, KC1 4.8, KH 2 P0 4 1.2, MgSO, 1.2, CaCl 2 3.4, HEPES 10, 
NaHC0 3 25, pH:7.4) 2ml/wel miElft#&, 0. 5ml/wel lT30^f B l7V-r 
^— ->3>Srt7^o Wt^T, Ro-20-1724 (phosphodiesterase inhibitor) 600mM, 

neca 080nM) t%fom*<nMm^m<DumikG®z^tsU£fe&z\ooii 1/ 

well C<D15#&lC, 0. IN HC1 (300u 1/well) £RfomzmZ&x.% 

utl:iD5Mltii)?). cm?(DMm$> Amersham cAMP EIA Kit£fflV>Tff-D 

NECAfiJ^cAMPS^^^r^M^^®©M^^^tb«, tTFcD^Kci; 
fc. 

mmm (%) = ll- 1 (NECA<hlS^b^^#TT0cAMPa-Basal©cAMP*) / (NECA 
^M<DcAMPa-Basal£>cAMPM) ) ] X 100 
;m<£9, IC 50 £^£>fc. 

5 01t£tltf)IC 5O teO. 01 UMT&o fc. 

3) h^Rt^raflStCfett^NECAM^g^tC^-r^ffll^ffl 
Wistar ^Sttt^u/ hOfFii^6 □ 7^-if«^{ick <9ffF«^^t, 

5 S! ^^-/Ai, 10* 6 M -i >7, U >, 10" 5 M x*'!i-*1JV>*'&tJlillian 
's Medium E *tfiT*!Jft#§rr*. 1BSL Jff«£10 mM HEPES, 0. IX £vi(il 
iff7^7*S> £^tfKrebs-Ringer-Bicarbonate buffer (mM) (NaCl 118, KC1 
4.8, KH,P0 4 1. 2. MgSO, 1.2. CaCl 2 3.4, HEPES 10, NaHC0 3 25 ) pH 7. 4 (K 
RB) T*ifcW&> KRB^JDA, 37t:T^ >*a^- hTS. 30#&> NECA (N-ethy 
lcarboxamide adenosine) ; 0. UN) tMMtG®Zmmz1)\lz.2 e> 
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M) IttM'nO. 0076*5 £ #0. 0084T&ofc. 
4) aMl£M!MZJ22 (KK-A'/Ta Jcl) O^MM^Ml^M 
: ^7^©H'ttKK-AVTa Jcl^X (B#£ l/7cfc D HA) o 

;l/D-X7KMic^b, 10 ml/Kgco«T^PS#b^c 

^m-.mm&T* ^ox^mm^mjix-m-o^tD-r^iziiisk^^^o mms 

//1£»U mt&mW\ttuUzU£-fZ>o 3S'i>#!i£ (1500 g , 10 

^-^^-^mm^Wi^wmumeitm^mitm^mK p<o. os^w^mwd 





(mg/kg) 


«4 5 x]00(%) 








72.5 + 3.7 






10 


47.3+7.2 


* * 



(* * ; P <o.oi vs. 
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8- (3zZ2k±P2 x~;V) -9- (6- * h * ->-3- bf 'J >W) -9H-6-~/'J ±S > 

NH 2 

N N — 

; — F 

N 

OMe 

( 1 ) N4- «b* H^->-3-b° 'J 2ikl -6-^ o a-4. 5-h° U $ y»7$ >jftggift 
<P£l& 

5-7 = 7-4. 6-v^oot:U = v>(10. Og. 45.2 mmol ;3lESC<krittt» ©7.K (1 
00 ml)-x^y-;M15 il)»»*i:*fii:T5-75 </-2-* h*veUv>(8. 
7 g, 70. 1 dmI) tt£tf«£lft (1. 5 ml)£Ji»]A£^ 3BtflJDiMlfc. 
ttftft* zklCTffiilK 50 t C(ITJa^U, Hf2fc£#)(6. 6 

g, 72%)*55MBfiH#£LT»fc. 

■H NMR (400 MHz. DMSO-d.) <5ppm; 3.84 (3H, s), 6.84 (1H, d, J = 9. 6 Hz), 
7.82 (1H. s). 7.99 (1H. dd. J = 2. 8. 9.6 Hz), 8.39 (1H. d, J = 2. 8 H 
z), 8.78 (1H, s). 

( 2 ) Nl - \4-9 □ n-6- f U K=E->-3-h° U 2M ZAJlik^llA 2^M zh2 

( 1 ) Tt»fcfk^tt (6. 6 g. 22. 9 mmol) ©tTU >*> (66 ml) ?i«(cS»#H 
^T0-5'C(CT^b 3-7;M-D"*>\AOM 9.6 ml, 79.0 mmol) £802f B Wt 
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bfcc W«JBSlN*K(xl)CT«ci*Lfc. lNttKS&»Kx^JKx2) fcTttffi 

iii^ik, i?x^;ux-xJHwTgfe#L, «efc£tt(6. 5 g, m)&m& 

■H NMR (400 MHz, DMSO-d.) <5ppm; 3.84 (3H, s), 6.84 (1H, d, J = 8. 8 Hz), 
7.47-7.54 (1H, m). 7.59-7.66 (1H, m), 7.81-7.94 (3H, m), 8.26 (1H, d. 
J = 2.4 Hz). 8.33 (1H. s), 9.38UH, s), 10.16 (111. s). 

( 3 ) 6-» □ D-8- (3-7 JM-P 7xXJ» -9- (6-* h4 L v / -3-bf 'J 22k) -9H-^U 

(2) Tl#fc^tl(435 mg, 1. 16 mmol)©^-*->lfi{bU>(30 il)SMc& 
^#HmT4 5raiD^jl^L^. StftflL R««E€:««Lfc. 3»3*»»x 

*ift* (xlHCTft&U £*a»*hU£AtCT«£»* »*6Lfc. 3£££vX 

ffc£«l (248 rag, 60*) «:ifeH#i:l/Tllft. 

>H NMR (400 MHz, DMSO-d 6 ) <5ppm; 3.93 (3H. s). 7.05 (1H, d. J = 8. 8 Hz). 
7.38-7.48 (3H, in), 7.50-7.56 (1H. m). 7.90 (1H. dd. J = 2. 8. 8. 8 Hz), 
8.35 (1H, d, J = 2. 8 Hz). 8.79 (1H, s). 

( 4 ) 8-(3-7MD7i XJk) -9- (6-* b ± ~>~3- g 12 22k) -9H-6-7 U ± 5 > 

(3) Tftfcffc^ttO.O g. 2.81 mmoDOl, h*->X*>(40 ml)-» 
7> ; &X7*(20 ■» h£ U-7**K70'CtCT, lll^ltftbfc. 

S«^tS?P^b7>^xC7A7KigM^=tt;MX5 L ;i/(lT^b/i 6 

WffiB£ffi*P&ft7>*x£A7k&i£(xl) KT»b£^ fc*fiMM- h 'J £ . 
^x^x-xJUKTffi&U *E<fc£«J (928 mg, 983!) llfel#axfL 
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•H NMR (400 MHz, DMSO-d.) <5ppm; 3.91 (3H, s), 6.99 (1H. d. J = 8.8 Hz). 
7.26-7.33 (2H, m), 7.34-7.38 (1H, m), 7.43-7.49 (1H. n). 7.50 (2H, br 
s), 7.81 (1H. dd, J = 2.8, 8.8 Hz). 8.14 (1H, s), 8.23 (1H, d. J = 2. 

8 Hz). 

5-f6-75 7-8-(3-7;i^D7x-JU) -9H-9-7U -M zL 2-vh H Q-2-tf 'J 
NH 2 

NH 
O 

%%m 1 T'#£8- -9- (6-* b*->-3-tf U *J)V) -9H-6- 

7°U ^-5X890 mg. 2.65 mmol) ©aillft**lft**«(12 ml)!B«at*100'C 
\ZX* 15#(SI»#Lfc. S^^5N7K^b^-h , J'7A7K»lCT4 , fP 

tff^t£#l (767 mg, 90X)£*feH#£UT&fc. 

'H NMR (400 MHz. DMSO-d «) <5ppm; 6.42 (1H. d. J = 9. 2 Hz). 7.29-7.36 (1H, 
m). 7.40-7.56 (6H, m) . 7.70 (1H. d. J = 2. 8 Hz). 8. 15 (1H. s). 
d®fc-&«>(200 mg. 0.621 mmol) y-^MfcB/KKX^MlO drop 

SMlfA B»tt*»Bu v'X^x- i&&&(189 mg. 
85»£asfiB#£LTftfc. 

'H NMR (400 MHz. DMS0-d*) <5ppm; 6.47 (1H, d. J = 9. 6 Hz). 7.36-7.43 (1H, 
m), 7.44-7.60 (4H. m). 7.77 (1H, d. J = 2. 8 Hz), 8.47 (1H. s). 
MS m/e (ESI) :323 MM. 

%mmz 

5-f8- (3-7;^Q7x-;U)-6-(^^7$y)-9H-9-T°'J^;Ul-1.2-vbKa 
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-2-fcru vv >-tmi& 

NHMe HC1 




F 
NH 



mmmiO (4) \Z&^T, 7> ; E-7©^0l: ; Ey^W5>?:i^ 

•H NMR (400 MHz. DMSO-d.) <5ppm; 3. 10 (3H. br s), 6.47 {1H, d. J = 9. 2 H 
z), 7.34-7.42 (1H, m). 7.42-7.60 (4H. m), 7.76 (1H, d, J = 2.8 Hz), 8. 
41 (1H, s). 

MS m/e (ESI) :337 (MH*). 

5- [6- ( v * 5 1 7 a 7 ) -8- (3-7 jM; D7x-)M -9H-9-7 U^MzI 2z2 b H 

□ -2-ti'J y7 >-iftKjft 
NMe 2 HC1 



•H NMR (400 MHz, DMSO-d.) <5ppm; 3.56 (6H. br s) . 6.46 (1H. d. J = 9. 2 H 

z), 7.32-7.39 (1H, m). 7.42-7.57 (4H, m). 7.75 (1H. d. J = 2.8 Hz), 8. 
32 (1H, s). 

MS m/e (ESI) : 351 (MH*) . 



5- [6-7 $ I -8- (3- 7)1* u 7 -9H-9-7 ■ J ~M-\-^J-)V-\. 2-z/t H 
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NH 2 HCl 

N N — 

.= F 

NMe 
O 

2 0)5- [6-7 5 /-8- (3-7JVtQ7i-;W -9H-9-7U x,U -1, 2-yk 
h'D-2-fUv/Xl.O g, 3. 10 mmol)tf)N.N-v*^*;i'A75 K (10 
WIINJ-^^WMTSI 5 ;M0. 5 ml, 3. 76 mmol) £ 

v^^T-t^-JMO. 5 ml, 3.76 mol) SiiftOU $ £>lwl. 5fl#IHlfc #Lfc. 
KJfc&fcftftU 0-6^X60-70* zK&fl;:*- h 'J £ A (136 mg, 3.40 mmol) £JD 
A, ]f#bfc. 30#&. 3-K^>(0. 29 ml. 4. 66 mmol) *«TFU 2e>tc 
WLfeo 20^. «7> ; &X77M10 BDSriDA, giBKXHMSLfc. 16BSH 

m> SJt^^^n^b7>^-7A7KMi3J;WKx5 1 ;i/^xf&IRbfc. ?K 
Jg^(xl)fcckt5^n^b7> ; &-^A7K^(xl)lcT^#b, ***»^-hU 

^ y -^-4N4tt*/»»X^;Kl. 5 ml) fc**L, Iffit/c. 

xJWCXft&U «fi<t^(697 mg. 60X) £3S£H#£ LXfcfc. 
•H NMR (400 MHz. DMSO-d.) 5 ppm; 3. 46 (3H. s). 6.52 (1H. d. J = 9. 2 Hz). 
7.36-7.43 (1H. m). 7.44-7.60 (4H. m), 8.15 (1H. d. J = 2. 8 Hz). 8.42 
(1H. s). 

MS m/e (ESI) :337 (MH*). 

5- 16- (-7*^1/7 5 7) -8- (3-7 □ 7 xX JM -9H-9-7 U x;M - 1- * ^JU- 1. 
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2- 2 H g-2- g 1 J 2. 1 >MI 

NMe 2 HC1 

i i] ; 

N ^ — 
= F 

NMe 

b 

4 ©5- [6- &*7)V7 a / ) -8- (3-7;W* □ 7 x-;W -9H-9-7°U - 
;H-1. 2-5>fcFn-2-KU y; >tttttt(130 mg, 0.336 nmol) ON, N-y^^Jl/ 
*;UA75K(3 nl)Smi~. gStUB^T. 0-6*0 KX60-70X *£{fc:J- HJ 
7A(28mg, 0.700 imol) tfc. mm®, 3-M*>(23tfl. 0.3 

69 mmol) £«TL»#Lfc. 30#t£> 60-70% h USA (17 mg, 0.425 

mmol)£> 3S>tC305tf^ 3-K**>(23/xl. 0. 369 mmol) £ilJ)DU »L 
fc. 30#&, S^^^fa^t7> ; &^^A7jc«43ci:^Mx^;KiX^IR 
bfeo «H^tS?n^b7> ; E-7A7K^(xl) CTtt»Lfc«, lMMfcl) 
HXatatfc. IN&BSflfclN ^Kfc^hUSAzKJSiSfcX, pH = 9-10HW8 
U RKx^KxDfcXttffibfc. M^AKTtt*, * 

*3SLfco as*^^y-JP-4NiftB»/»*x^JK1.5 ml) C**U 
SS&^^y-^-^x^Px— r;HCX^S<fcU^ BJBfcfcjMk '>*x^ 
;WX— r;VlwX«c»U, «8Efc#tt (90 mg. 67X) Sr*S6IB#tUT»fc. 
'H NMR (400 MHz. DMS0-cD 5 ppm; 3.46 (3H, s), 3.56 (6H. s), 6.51 (1H, d, 

J = 9.6 Hz), 7.33-7.39 (1H. m). 7.46-7.56 (4H, m), 8.14 (1H. d, 1 = 2. 
4 Hz). 8.31 (1H. s). 

MS m/e (ESI) :365 (MH + ). 

8- (3- 7 )V* □ 7 31 X M -2- 3 - K -9- (6- * b 3c kzh ^ 1 - 1 22k) -9H-6-7* 'J ± 
5> 
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NH 2 

I 

I 1 ^ 

I ' N ^ — 

F 

N 

OMe 

(1) Nl- (5-7 $7-4. 6-v^na-2-b°U av-^)7-bK7^ K<P£fiE 
Nl-(4. 6-v^oa-5-n ho-2-e'J5 v-JW 7"fe K75 h* (100 g, 0. 40 mo 

1) &&Zt7*--v J r)V(\M g, wet)£*^/-;Ml. 5 I) \zmmi,tz'&. * 
«»HmT, #fi, ttEEfcT5l5M*L<«#bfc. Xy tt 

BSlf;H:»l> *Efc£tt (44. 6 g. 51*)£*&fiH#£l/T*tfc. 
•H NMR (400 MHz. DMS0-d<) Sppm; 2.05 (3H. s). 5.78 (2H, s), 10.53 (1H, s). 

(2) N4-(6-* h^->-3-tf 'J> ? ;M-6-d7 0D-2.4. 5-bf' J 3 ~J> h U 7$ > 

( 1 ) Tftfcffc'&ft (10. Og. 45. 2 mmol) ©* (200 ml) -X* y (30 ml) 51 
M(l^(lT5-75/-2-/ h^yf'J v>(12.4 g. 99.9 mmol) 
H(3.0il)TODAm 3.5P#MUDJ!&3!«JLfc. ISfPKBETK^ h 

*Effc#« (9. 25 g. 66%) S#«fiB#£ LT#fc. 

'H NMR (400 MHz. DMSO-d.) fippm: 3.83 (3H. s). 4.16 (2H, br s). 5.89 (2H. 
br s). 6.78 (1H. d. J = 9. 0 Hz). 8.00 (1H, dd, J = 2. 6. 9.0 Hz). 8.36 
(1H. s). 8.56 (1H. d. J = 2. 6 Hz). 

(3) 6-^DD-8-(3-7MD7x -9- (6- * h * kX2z E U 22k) -9H-2-7 

LL±5_> 

( 2 ) T^fc-ft^t! (6. Og, 19. 4 mmol) 37 y (60 ml) JKBSfKlC^iSK: 
T3-7J^o^>X7;Uxk H (3. 0 g. 24.2 mmol) £«fctfft& (1. 8 ml) 

fcbfc. »6tlfc*»aS*x^/-;K60 mlH;.«U MKTaSzMSfcfc 

(Hi)ox^y-jK30 mi)^*JbPAfc^ 3.5i^iaiJjn»afltttfc. K 
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•H NMR (400 MHz, DMSO-de) <5ppm; 3.91 (3H, s), 7.00 (1H. d. J = 8.8 Hz). 
7.09 (2H. br s), 7.27-7.35 (3H. m). 7.42-7.48 (1H. m). 7.83 (1H, dd, 
J = 2. 6, 8.8 Hz). 8.30 (1H. d. J = 2. 6 Hz). 

(4) 6-^ □ Q-8- (3-7J^Q 7 x-JV) -2-3 - F-9- (6-^ h*y-3-tf'J5? 
^)-9H-7 , 'J> 

(3) tllfdl:»Th7t K n7^>(80 ml) ®mz^&\ZT, SOitffl 
(I) (2. 1 g. ll.OmmolK y3 - K*^>(4. 4 ml. 54. 5 mmol) *5«fctf»i8»M* 
775;M4.4ml, 32. 8 mmol) £Jf«A*:^ 70 < CKT2Pf P^ft Lfc. 2tfc& 

*}g«ii£Lfc. ii^^^x^^cfc^iNmmicT^t, 

ig7>^X77fc-t&fom{t7>^X7A*^$Ml:l) (xlK ^PM7> ; EZ'7 

£vX^I/X-7JWCT!i?3§U ^x^l/X-xJUKTftfrU 
^fEib^^l (2. 98 g, 57%) Zftn&Mfct. LT#7c 0 

■H NMR (400 MHz. DMSO-de) Sppm; 3.94 (3H, s). 7.06 (1H. d. J = 8.8 Hz). 
7.34-7.44 (3H. m) . 7.48-7.55 (1H, m). 7.88 (1H. dd. J = 2. 8. 8.8 Hz). 
8.34 (1H. d. J = 2. 8 Hz). 

(5) 8-(3-7Jl/^a7xX^)-2-3-K-9-(6-^ y-3- e'J VM -9H-6-7* 

(4) Tt#7clfc£M. 98 g, 61.9 mmol) 01, 2-v* b*vX^ X60 ml)-ii 
7>^EX77JU30 ml)M«^^- h ^ W-74 3 (C70 t C(CT, 6l$p B 1jg#b*:. 

^y-;H3T»b, mmt£® (2. 69 g, 94*) LT#£. 

'H NMR (400 MHz. DMS0-d<) <5ppm; 3.92 (3H, s). 7.00 (1H. d. J = 9. 0 Hz). 

7.24-7.35 (3H, m). 7.42-7.49 (1H. m), 7.81 (1H. dd. J = 2. 6. 9.0 Hz). 

7.92 (2H, br s), 8.25 (1H, d. J = 2. 6 Hz). 



53 



WO 01/02400 PCT/JP00/04358 

5 - f6-7$y-2-^D^-8- (3zZik±PZx^jk) -9H-9-7°'J -1. 2-vb K 
□-2-b?'J->V> 
NH 2 

i L xx - 

Br ^ N ^ _ . p 
NH 

O 

^^7 0^^1(100 mg. 0.216 mmol) (Dm^ity^BW^WL (2 ml)51^?K 

7K££tfX-x;MlTft#U UmtSyotfl mg. 79%)£&fe0#£l<-a#7Co 
•H NMR (400 MHz, DMSO-de) appm; 6.45 (1H, d, J = 9. 6 Hz), 7.30-7.38 (1H. 
m), 7.38-7.46 (2H. m), 7.46-7.66 (2H, m). 7.73 (1H. d, J = 2. 8 Hz), 8. 
01 (2H, br s). 

5 - [ 6 - 7 $ y -8- (3-7^^-d ^ x - ;M -2-^d#*v-9H-9-:/'J -1. tV 

fc Kd-2-tf'JvV >MMM 
NH 2 HC1 

.— ■ F 

: NH 
o 

^-hU^A(30mg, 1. 30 mmol) 01-^0^/-^ (3 nl)^SKC90'ClCT, % 
mm 8 Oft'&to (82 mg. 0. 204 mmol) £ia*.fc&, 4TOMj3Siibfc. Jfcftffc, 

^fi&?Pig'fk7> ; E-CA7Kj§flK (xl) JCT«6»bfc»» «zKfcK* h U ^AtCT 
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■H NMR (400 MHz, DMSO-d*) <5ppm; 6.45 (1H, d. J = 9. 6 Hz). 7.30-7.38 (1H, 
in). 7.38-7.46 (2H. m). 7.46-7.66 (2H. m). 7.73 (1H, d. J = 2.8 Hz). 8. 
01 (2H. br s). 
MS m/e (ESI) : 38 1 (MHi. 

mmm 1 o 

8- (3-7 J^Q 7 x - 2k) -9- (6-* h^rv-3-tf' J 22k) -2- (l-^>^-^) -9H-6 
NH 2 

... V^' N F 

N 

OMe 

7 0<ffc£«!l (200 ng. 0. 433 mmol K ayjfclfHI) (8 mg. 42. Ojtimol) , 
i/^PPh*7.(hU7x-;l'^7.7^»^7> 5, 7A(II) (30 mg. 42. 7mbo1)*S 
cfcZ>*l-^>^>(60 mg. 0.880 mmol) ON. N-y^?W^7$ K (3 iDSft 
«Kg*£H£tT, fSllTh l JxW5>(fl.2iiK 1.43 mmol) 

tSfn^t7> ; E-^A7Krg^(xl) t'Tift&bfc^ SStKH*^ b 'J ^AlwTK 

x— rJU^Tifc&U aHBflS-&* (148 mg. 85%) £8tfBfe@#£:UT»fc. 

•H NMR (400 MHz. DMSO-d.) Sppm; 0.97 (3H. t. J = 7. 2 Hz). 1.53 (2H. sex. 
J = 7.2 Hz), 2.35 (2H, t. J = 7. 2 Hz), 3.92 (3H. s), 7.01 (1H. d. J = 
8. 8 Hz), 7.26-7.38 (3H, m) . 7.42-7.49 (1H. m). 7.61 (2H. br s). 7.80 

(1H. dd, J = 2. 8. 8.8 Hz), 8.24 (1H. d, J = 2. 8 Hz). 

mmm 1 1 

8- (3-7MD7x-^)-9-(6-^ h^->-3-e'J^^)-2-^> ^-9H-6-7°'J 
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NH 2 



F 

N 

OMe 

^IISWl OOfc£tt(127 mg. 0. 316 mmol) ©*^y-JM20 ml) i&ifclClO* 
^7K/^v^A-#-tf >(25 mg) *jn^.fcSt, 7K^Ha^T> %J£\Z 

ffeft&tt (122 mg. 95*) £^£@&<J:LT#fc. 

■H NMR (400 MHz. CDC1,) <5ppm; 0.88 (3H. t. J = 7. 2 Hz). 1. 27-1.40 (4H. 
m). 1.70-1.83 (2H. m). 2.75 (2H. t. J = 7.6 Hz). 3.98 (3H, s). 5.87 (2 
H. brs); 6.85 (1H. d. J = 8.8 Hz). 7.06-7.12 (1H. m). 7.19-7.34 (3H. 
i). 7.53 (1H. dd. J = 2.8. 8.8 Hz). 8. 13 (1H. d. J = 2. 8 Hz). 

1 2 

S-f6-7Sy-8-(3--7Jl^a7x-JM-9-(6-* K^v-3-tfU vJM-2-^>^ 
Jfc-9H-9-7'J^JH-l. 2-vh Fn-2-bf'J 22 

NH 2 HC1 

N = 



F 

NH 
O 

'H NMR (400 MHz. DMSO-d.) 5 ppm; 0.86 (3H. t, J = 7. 2 Hz). 1.25-1. 37 (4H. 
m). 1.65-1.77 (2H. m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (1H. d. J = 9. 6 
Hz). 7.36-7.37 (3H. m), 7. 51 (1H. dd. J = 2. 8. 9. 6 Hz). 7.53-7.60 (1H. 
m). 7.76 (1H. d, J = 2. 8 Hz). 
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MS m/e (ESI) :393 (MHO. 
1 3 

N- [8- 13-7Ma7i-Jl/) -9- (1-7 U \Z-)V) -9H-6-7°U -M -N. N-y 
S N / HCI _ 



1) N4-(2-7°n^xJtQ-6-7PP-4. 5-h°U$^>y75>(7)^fiK 

5- 7 ^ J -4. 6-v7 □ □ fcf U 5 v>8g, 7° urVV#)V7 5 >5ml £ 5M V 7"d 

t 0 ;i/x^;u7 5>42mi©y^y-;noomi^^g^^amTi 4 o*ct6b# 

&Hth l&577^'>3>^iilfc. SS£^x3\^x-x;i/T*gii{fcU » 
&^ B H B ©iltBte£$l (4. 8g, 543!) 

'H NMR (400MHz. CDCh) <5ppm; 2.26 (IE t. J=2.4Hz), 3.40 (2H. br s). 4. 
28 (2H, d. J=2. 4Hz), 4.98 (1H. br s), 8.10 (1H. s). 

2) 6-^aa-8-(3-7^^-a7xx;M-9-(2-7°Db°x^)-9H--/'J > 

1 ) mZfttzM- (2-7°o^xjU)-6-7 DD-4. 5-fcTU 5 v>y75>iM 
3-7Jl^a^>yW Jl^£^fls#l 1 (D 2 ) <h|Wl«^S^^itT^E^#J^^ 
fc. 

3 ) N- [8- (3-7 )l* a 7x-JH -9- (2-7° □ tfxjH -9H-6-7°U ~M -N. N-y * 
£ik7$_>MM^ 

6- 7 □ P-8- (3-7;U^D 7 x-JH -9- (2-7°D t°x;i/) -9H-7°U >150mg<!: 4 
0 %y/WS >7KI§^5mlc7)X7y-^5nil?^w1c^^- h7 U-7**7 Ot 
Tl 4PtM8#l/fc. JKJfc?g£$ c M::H20£Jn*., ff€>ftfc®»«£5>x^x 
-T^Tifc^MU N- [8- (3-7JWD7x-JH -9- (2-7*o t*x;U) -9H-6-7° 
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U - )V) -N, N- v * 3\>U7 S > 5 M$K?K&tt HI © * * ^ " 

pill -;xf^X-f;VT^I® bJgtB<fc£$> (97mg. 645S) 

■HNMR (400 MHz. DMSO-d.) 6 ppm; 3.47 (1H. t, 7=2. 4Hz). 3.56 (6H. brs). 

5.16 (2H. d, 7=2. 4Hz) 7.45-7.47 (1H. m), 7.63-7.69 (1H, m). 7.72-7.78 

(2H, n). 8.39 (1H, s). 

MS m/e (ESI) : 296 (MH*) . 

mm\z Lxmmm 1 4 ~ 1 6 ©fc<s«j£#fc. 
mmm 1 4 

s- (3zZjk±a2 x^ik) -9- (2-7° □ V.-M zt± b 2 H a-IH- 1- If a ■) JW9 
H--7°'J >*H*j 



'HNMR (400 MHz. DMS0-d») <5ppm: 1.93-2.10 (4H, m). 3.51 (1H. t. J=2. 4H 
z), 3.66-3.81 (2H, m), 4.15-4.30 (2H, m), 5.20 (2H, d, J=2.4Hz), 7.42- 
7.49 (1H. m). 7.63-7.69 (1H. m), 7.73-7.78 (2H, n). 8.44 .(1H, s). 
MS m/e (ESI) : 322 MM. 
^JSW 1 5 

N->^D7°DH^-N-[8-(3-7^^a7x-Jl/l -9- (?-:/□ hf-fr) -9H-6-7*U 




NH HCI 
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'H NMR (400 MHz, DMS0-d«) appm; 0.74-0.89 (2H, m), 0.89-0.94 (2H, m), 2. 

80-2.97 (1H. m), 3.46 (1H, t, J=2.0Hz), 5.15 (2H, d. J=2.0Hz), 7.46-7. 
50 (1H. m), 7.65-7.76 (3H.m), 8.54 (1H, s). 
MS m/e (ESI) :308 (MH*). 

nmm 1 6 

8- (Z-7)l-*U 7x-JH -9- (2-^D ¥=M -9H-6-^U >7S >j£%i& 
NH 2 HCI 



NMR (400 MHz, DMSO-de) <5ppm; 3.52 (1H, t, J = 2.4), 5.16 (2H, d, J 
= 2.4). 7.47-7.51 (1H, m), 7.66-7.77 (3H, m), 8.45 (1H. s). 

MS m/e (ESI) : 267. 92 (MH + ) 
MMM 1 7 

9-7 U ;W8- (3-7^tD7x ~M -9H-6--/ U > 7 $ >*fc^ii 
NH 2 HCI 



J H NMR (400 MHz, DMSO-de) <5 PPm: 4.83 (1H, dd, J = 0.91, 17.2), 4. 95 (2H, 

m), 5.16 (1H, dd, J = 0. 91, 10.4). 7.45-7.47 (1H, m), 7.61-7.65 (3H. 
m), 8.48 (1H. s). 
MS m/e (ESI) : 269. 91 (MH + ) 

mmm 1 8 
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9- [t2£=M (3-7 g 2 s^ikl -9H-B — 121 ± g >%B£% 

NH 2 HCI 



2-7*^ >- i-^--;H38g<h h U X^)V7 2. >683ml Offl^k ^ ^ 1/ >2. 7L^^td 
*»T^^>^W^^°7'f h* 305ml SrflTFU g£3£BB^T0'Cl::T 1 m 

2) l--7'a^E-2-^> 

TU^AT'd^'T F493g£in*., gasgffl&TgfiKT 2 OTif #b;fco R 

J£fg£ UT«»fe»tt« (137g, 54%) 

3) N.N-vfrJbS^-2-7>> 
]_7 D ^_2-7^>i37 g 0i;^^;u^;i/A7 5 h'l. 3L*ttH*J l &T5?*;W5 

M$ K7-hU-7A^117g^JDA, a*»BB«TMfcT3«FM5 0»«»U 

fc. R£&£«£x h7tHD77 >SrMIITlJDA, 
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4) 2-73 L >-l-7 5>j£%ife 

n, n-v^5 )v-z-?? >ngt i o %&m—** j -;i/^?«390ini zmmm 

A, & £ ftfc!K»ifc£ yl^JH-fJ^M® b , 2-^ r 5 L >-l-75 
£(26g.40X)£i§&. 

•H NMR (400 MHz. DMSO-d.) <5ppm; 1.85 (3H, t, J=2. 6Hz) . 3,63 (2H. a, 5H 
z), 8.47 (2H, bs). 

5) Nl-f4-^oa-6-(2-7 > Db:-;P7$ y)-5-tf 'J ^ v-;Ul-3-^;i/^P^> 
X75 H 

N4- (2-7*o tf— )V) -6-0 u d-4, 5-tf U 5 y>y75 >48. 8mmolO tf'J v>5 
Onlig&fcfci&T* 3-7Mo^>^J^dU F5. 9ml£?TTFU Z.OU^ 

#£>nfd3ii£ ^jL^)UL-T-)vx^mmLxB^^ ni- [4-0 □ p-6- (2 

-Xo k°-;V7 5 /) -5-tf U 5 V-M -3-7;Wa^>X7 5 H5. 64g*#fc. 
■H NMR (400 MHz. DMSO-d «) <5ppm; 3.07 (1H. t. J=2. 4Hz). 4.12-4.14 (2H. 
m). 7.45-7.50 (1H, m). 7.58-7.63 (1H, m). 7.80-7.87 (2H. m). 8.05-8.08 
(1H, m). 8.34 (1H. s). 

Nl- [4-0 P p-6- (2-7* P M-)V7 H J ) -5- tf U S 5?x;H -3-7;U:*P 
^>X75 H5. 64g<h^^v^bU >56ml(D!iM£ 1 2 O "CT 7 P#Pp1jf#L 

OS^^^KtK*^- h U 7AT*ftU &6ftfc8£tt&rax3^TttltiJ 

i7 0* •> 9A« L fco »3 £ -> U # 3 - h 0 □ "7 h Tffifi t T, 
#e>nfc^ H B Q ^vX^;i/X-x^T-^M®LTii^fe^ B B B 6-0PP-8- (3-7 
;^P7xX»W-9-(2-7°Pt:x;H-9H-7 0 y > (2. 08g, 35%) 
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■H NMR (400 MHz, DMSO-cU <5 ppm; 3.56 (1H. t, J=2. 6Hz), 3.40 (2H, d, J=2. 
4Hz), 7.53-7.58 (1H. m). 7.71-7.76 (1H. m). 7.82-7.87 (1H, i). 8.89 
(1H. s). 

MS m/e (ESI) : 287 (MH ) . 
-%mz& K> LT9- (2-^-;W -8- (3-7 □ 7x"M -9H-67D 

'H NMR (400 MHz. DMSO-d.) 6 ppm; 1.75 (3H. br s), 5.05 (2H, d, J=2. 0Hz). 
7.41-7.50 (1H. m). 7.65-7.91 (5H, m), 8.29 (1H, s) . 
MS m/e (ESI) : 282 (MH*). 

mmm 1 9 

5- [6-7 $ 7-8- (3-7MD7I-JM -2- (3-fc F D^>-3-;<5MM-75Px 
JH -9H-9-7°'J-;M-l. 2-yb Ka-2-h'Uvy 

NH 2 HCI 



1) 2-(7 l J;t^4^»-5--hat:U-7> 
7UJl'7A'3-JM8. 6 g, 148 mmol) £>N. N-v/^;i^;UA7 5 hMlOO ml) 

^^tK^. mmnmnrt. 60-70% 7K^^± h u 7 a (3. o g, 75. 0 mmoi) £jd 

>(10. 3 g, 50. 7 mmol) ^©££20#Pe1«L7Co £j£$t£&fri£fl; 

7>^E-7A7K^{CT^Lfdt, S^X^MxlHcxatBLfc. 
£Sfn:&tt7>«7A7j<igf£ (x3) tCT»L/i&, feKftfdt:*- h U 7AlcT^ 

ftffiU me^TOOM^tl (9. 9 g. quant.) £JPm&Elft.h LT#£. 
•H NMR (400 MHz, DMSO-d*) 6 ppm; 4.96 (2H. dt, J = 1. 6, 5. 6 Hz), 5.29 (1 
H, dQ, J= 1. 6, 10.4 Hz), 5.41 (1H, do. J = 1. 6. 17. 2 Hz), 6.03-6.14 




o 
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(IE m), 7.08 (1H. d. J = 9.2 Hz). 8.50 (1H, dd. J = 2. 8, 9.2 Hz). 9.0 
8 (1H. d. J = 2. 8 Hz). 

1 ) (9. 9 g. 50. 7 mmol) OX^ J -)V (200 ml) -* (100 m 

l)-»it(10 Bl)»flM8tC3Eft»*C0 g. 306 mmol) Z'pm-J^tiQx.. 30#W« 

Ufclfc, a^£Bmx^Jl/:fe£tf«&ft&fc7> : EX'7A 
7K««tT*«?Ufc. WM£g&TOfc7>^x£A7j<igi£(xlK lN*K<k^ 
h»J^A**« (xl)*3«i:^t&fP^7> ; e-^A7jc^?S(xl)HT^#bfc^ 
fc*tt«*hU£AK:T«», "Mb, Sffifc£fc25©a±Jdcft (6. 7 g. 88%) 

>H NMR (400 MHz, DMSO-d.) <5ppm; 4.64 (2H. dt. J = 1. 6. 5. 2 Hz). 4.75 (2 
H. br s). 5.18 (1H. da. J = 1. 6, 10.4 Hz). 5.32 (1H. da. J = 1.6, 17.2 
Hz). 5.97-6.08 (1H, m). 6.57 (1H. d. J = 8. 8 Hz). 7.01 (1H. dd. J = 2. 
8. 8. 8 Hz) . 7. 48 (1H. d. J = 2. 8 Hz) . 

3j 5-16-75 Mi- (3-7 J^Q 7 1 - JM -2- «- k K jkl-^ 
-JU)-9H-9-7°'J-JH-l. 2-vb Kd-2-fcT'J VJ 

<fc£M0 mg. 0.202 mmol) ©X^Z-JMIO ml)-* (2 ml) **bl0X^* 
y^v^A-^-^XlO mg)i5ct^p-hJUX>^JU*>K-7Kfn%(12 mg, 0. 
063 mmol) ZtiajLlttit. 30#&, p- Ml/X>*;P*>K--*ft«J 

(110 mg. 0.578 mmol), S&fcl. 5«FW«, 10X^*^5 >»7 A-#-#> (10 mg) 
43 e fcI>'p-b^x>7>;i'^>^-7K?Dt)(100 mg. 0. 526 mmol) £a£JnU $e>lc3 

IfL, ^M^7>^x^A7K^(xl)(iT?M»t7ci. 1 NtKK^FU^A 

;W5NttK(3 drops) HS*U SS*^^ /-^-WKx^-^x 

»l5-fb^«27 (18 mg. 20%) &SHtfeH#fc btftfc. 
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'H NMR (400 MHz, DMSO-d*) Sppm; 1.45 (6H. s), 6.46 (1H, d, J = 9. 6 Hz), 
7.31-7.38 (1H, m). 7.40-7.47 (2H, m), 7.47-7.56 (2H, m), 7.73 (1H. d. 
J = 2. 8 Hz). 

MS m/e (ESI) : 405 (MH'). 

mmm2o 

1- 12- [9-7 U ;l/-6-T $ 7-8- (3-7 Jl^-P 7xr M -9H-2-7°U =M -l-X^- 



1 ) i- |2-f9-7 'J Jl-6-fr cm-8- (3-7 Jl/^D 7 xnjM - 9H-2-^'J ^JH - l-l 

9-7U;W6-^ap8-(3-7;U^P7x^;W-2-3-H-9H-7°U>(50. 0 g. 1 
20. 6 miDol) . 3-<m(D (1-1 g, 22 minolK y^DDh'X(HJ7xzm 
7 4 »/^v-7A(II) (4. 2g, 22 nunol)*3cfc^l-(l-x^-;W-l-v^n 
y^y-jl, (i2.7g. 132 Diol)©fh7h h'D77>( 500 iDilMlCg 
HflESmT, ^jg(lTh'Jx^;U7S>(25. 2 ml. 343 mmol) £i8TU 2TO 
Jttfbfc. S^^tgfP^b7>^x«7A7K}g^^<i^Mx^l'T#«Rb 
fc. «l£&ftM7>^X7A7*i»(xl)> gSfPM7K(xl) \ZTm®Ltz 

$3L, ylW-fJH:TlHl. (45. 0 g, 98 %) 

'H NMR (400 MHz. CDCL) dppm; 1.85-2.00 (2H. m), 2.32-2.42 (2H, m), 2.6 
2-2.70 (2H. i). 5.00 (1H, d. J = 15.0 Hz), 4.95-5.05 (2H. m), 5.32 (1H, 
d, J= 10.4 Hz). 6.00-6.10 (2H.m), 7.24-7.35 (IH.m), 7.50-7.65 (3H,m). 
2 ) 1- 12- [9-7 U ;U-6-T 5 7-8- (3-7MD7x-i^ -9H -2-7*'J =-)V) -1-X 




NH 2 HCI 
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1- 12- [9-7 >J >l/-6-0 □ o-8- (3-7JW07i^JH -9H-2-7 U 
-JH-l-v^ny^y-;K45 g. 116. 8 mmol) ©1. l-V* h*5>x^>(900 n 
l)-iS7> : EX77K(450 ml)H^^^-h^l--^^70 , ClwT, 5Ptra«# 
Lfc. S^^^P^k7> ; E-^A7KI§»ct^^X^;KCT# 
RWt. Ml^tS?n^7> ; E-^A7KM(xl)(CT^#L^, *K*ttK 

yIfJH-r;HlT^L« II^^©7'J-* (31. 3 g, 981) 
Z'&tzo H©7'J-' f*:^X^/-;P300 ilCBSL 5N&&26 ml*U0AT?g» 

fcfc. JR$64X. 

•H NMR (400 MHz. DMSO-d.) appm; 1. 72-1.83 (2H, m), 2.18-2.24 (2H, m). 2. 
33-2.40 (2H. m). 4.76 (1H. d, J= 17.2 Hz), 4.86-4.92 (2H, m), 5.14 (1H. 
d, J= 10.4 Hz). 5. 95-6. 05 (2H. m), 7.38-7.42 (1H. m) . 7.58-7.65 (3H.m). 
MS m/e (ESI) : 364. 01 QflW. 
#11603 2 1 

5- [6-7 a 7-8- (2- 7 U 2k) -9/^9--/ U rjjj Hbi £ikzl 2- ^b H n-2-fcf U ^ 

NH 2 HC1 

V N O 

NMe 

0 

fSJSW 1 © (2K (3), (4) SM2 <hTO©;Si£T*£j&bfc5-[6-7S 
8-(2-7U;W-9H-9-yj-;H-l. 2-yk KD-2-tT'J > (400 mg, 1.36 mmo 
l)©^^y-;K8 niDlilltth'J^^ b*->K(150 mg. 2.78 mmol)?: 
mX^mmm^T, &ifi£Tia#Lfc. 15#&, 3-M*>(0.26 ml, 4.18 
mmol) £flnA, $ 6 tc 16. 5!$M$ Kffift&ttlgU 
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7 At U-? htf 77 4 - mm>m&: ^^>-^X^;i/=40:K 20: 

y-ji/^^z^vx^x-^^T^b, <lKfc£$j<7>7U-&(337 mg)£t# 
tzo % Ztltz 7 U-^^^^y-^-4Nm^/^x^;K0. 4 ml) fc«#U 

Hi t fc. s$ * 7- * 7 -;p-»sx^;i/-s?x^;ux— t^uctis jmis L 

vX^X-x;U;iTft#U «Eft^« (270 ig. 58*)»l§ 

■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.50 (3H, s), 6.58 (1H, d, J = 9. 8 Hz), 
6.68 (1H. dd. J = 1. 6. 3. 6 Hz), 6.74 (1H. d. J = 3. 6 Hz), 7.60 (1H, d 
d, J = 3. 2, 9.8 Hz), 7.96 (1H, d, J = 1. 6 Hz), 8.24 (1H. d, J = 3. 2 H 
z). 8.41 (1H, s) ; MS m/e (ESI) 309 (MHT 
mMM2 2 

5- [6-7 $ 7 -8- (2-^X - )V) -9H-9-7 'J X JUI - 1 - 7 ±}\r± 2z2. h KP-2-bf U 

V J y-^MM. 

NH 2 HC1 

NMe 
O 

»J1©(2), (3), (4)%.tfmMM2. 2 1 tmffiOlS&T'&tfLLtz. 
'H NMR (400 MHz, DMS0-d 6 ) & ppm; 3.51 (3H, s), 6.61 (1H, d. J = 9. 6 Hz), 

7.19 (1H, dd, J = 3.8, 5.0 Hz), 7.41 (1H. dd. J = 1.4, 3.8 Hz), 7.62 
(1H, dd, J = 2. 8, 9. 6 Hz), 7.83 (1H, dd, J = 1.4, 5.0 Hz), 8.30 (1H, d, 

J = 2. 8 Hz), 8.45 (1H, s) ; MS m/e (ESI) 325 (MH + ) . 

%tm\ 2 3 

5- [6-7 $ 7-8- 13-7MQ7IZJM -9H-9-7U ~M -1, 4-v7^;W-l. l-V 
b Ka-2-bf'Jv?7>jfiBfe*£[ 
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NH 2 HC1 



N N _ — 
Me— NMe 

O 

■H NMR (400 MHz. DMSO-d,) 5 PPm; 3.42 (3H. s), 6.46 (1H. s), 7.38-7.60 
(4H. id). 8.13 (1H. s). 8.42 (1H. s) ; MS m/e (ESI) 351 (MH + ) . 
2 4 

5- [ 6 -7$ y-8- (3zZ2k±g 7x S2kl -2-j*^-9H-9-7'J -)W zh2L±Jk± 

NH 2 HC1 

r'T'W- 

Me N N — ^ 

NMe 
O 

H«5fla|l, 2, 2 1 tmUO^mT^Ltz. 
■H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 2.54 (3H. s). 3.43 (3H. s). 6.51 (1H. 
d. J - 10. 0 Hz), 7.35-7.41 (1H. m). 7.44-7.57 (4H. m). 8.11 (1H. d. J 
= 2.8 Hz) ; MS m/e (ESI) 351 (MM. 

mmm 2 5 

5- [ 6 - 7 (3-7MD7xZJH -9H-9-7'J -1-x^PJU-l. 2-yb K 

□-2-h°'J 22. >M 
NH 2 HC1 

N 11 ^ 



N N — 
F 

NEt 
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mmm2 1 tmrn^mir^Lrzo 

'HNMR (400 MHz. DMS0-d 6 ) 5 ppm; 1.15 (3H. t. J = 7. 2 Hz). 3.89 (2H. q. 
J = 7.2 Hz). 6.53 (1H. d, J = 9. 6 Hz). 7.38-7.43 (1H, m). 7.45-7.49 
(2H. m). 7.53 (1H. dd. J = 2. 8. 9. 6 Hz). 7.54-7.60 (1H. m), 8.10 (1H. 
d, J = 2.8 Hz). 8.49 (1H, s) ; MS m/e (ESI) 351 (MHV 

nmm 2 e 

5- [6- [vg □ 7°n b°;l/7 $ J ) -8- (3-7;U^a -7 x^JU -9H- 9-^U zzM -\-* 
2-/k Ha -2- If U VJL > 

N N N — , 

NMe 
O 

«0U<Z>(4h 2, 2 1 tm&vfifeT'&i&vrzo 

'HNMR (400 MHz. DMS0-d 6 ) 5 ppm; 0.62-0.67 (2H. m), 0.72-0.80 (2H. m). 
2.94-3.20 (1H. br). 3.43 (3H. s), 6.46 (1H. d. J =9. 6 Hz). 7.28-7.34 
(1H. m). 7.41-7.53 (4H. m). 8.09 (1H. d, J = 2.8 Hz). 8.11-8.28 (1H. b 
r). 8.24 (1H. br s) ; MS m/e (ESI) 377 (MH + ). 

mmm 2 1 

5 - [6-7 $ J -l- (3-7 ^^-Q 7il M -9H-9--7°'J ~JU1 -1- il ± H P^->X^ 

JU)-1. 2-vfc Kd-2-tf Uv; > 
NH 2 

N J - N = 
I II X ^ 
N ~N_ — 

N— 
— —OH 
O 

»#J2 1 £im£©££T-8>/5£L£o 
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'H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 3.58 (2H. q, J = 5. 2 Hz), 3.93 (2H. t, 
J = 5. 2 Hz) , 4. 86 (1H. t, J = 5. 2 Hz) , 6. 49 (1H. d. J = 9. 6 Hz) . 7. 29 
-7.36 (1H, m), 7.42-7.54 (6H, n). 7.94 (1H, d. J = 2. 8 Hz), 8.15 (1H. 
s) ; MS m/e (ESI) 367 (MHT 



5- f6-7 $ 7-8- {Z-7)V*n 7 iZJH -9H-9-7 U ~ M -1-^ >i?)V-L 2-v b 
Kd-2-fcf'J 2Z> 



«#J2 1 ilWlliW^T-^bfc. 

'H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 5.04 (2H, s). 6.57 (1H, d, J = 9. 6 Hz), 

7.06-7.13 (2H. m). 7.26-7.44 (6H, i), 7.45-7.53 (3H, m), 7.63 (1H, dd, 
J = 3. 2. 9. 6 Hz). 8. 13 (1H, d. J = 3. 2 Hz). 8. 16 (1H. s) ; MS m/e (ES 
1) 413 OUT). 
2 9 

1-7 U J1/-5- [6-7 S / -8- (3-7MQ7 x " jlj -9H-9-7'J -JH -1. 2-v b K 

□-2-h°'JvV> 
NH 2 



M«i2 1 tmmo^m-v^Lfc. 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 4.49 (2H. d. J = 5. 2 Hz), 4.90 (1H. d. 
J = 16. 8 Hz), 5. 10 (1H, d, J = 10.4 Hz), 5.88 (1H. ddd. J = 5. 2. 10.4, 




N 



,-' . ,. N 
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16.8 Hz), 6.54 (1H. d. J = 9. 6 Hz). 7.30-7.35 (1H, m). 7.41-7.53 (5H. 
m). 7.45-7.53 (3H, m), 7.56 (1H, dd. J = 3. 2, 9.6 Hz), 7.93 (1H. d. J 
= 3.2 Hz), 8. 16 (1H, s); MS m/e (ESI) 363 (MHV 

mum 3 0 

2- [5- 16-7$ 7-8- (2-7 U )V) -9H-9-7°'J -M -2^V-1. 2-vh K d-2-g U 

NH 2 

M J~. . N = 

I II NV ~ " 
N -N — ; 

= F 

N— 

' — COOH 
O 

nmW2 1 tra*CD*ffiT^filcbfcflS*«2-[5-[6-75y-8-(2-7'J;W-9H 
-9-7^ -2**7-1. 2-vfc KD-2-tf U Bilf^ (600 mg. 1. 47 

mmol) 0**y-;M6 ml)-x h^fc: HD77>(6 ml)-7K (10 ml)&i£lC5 N7jc 
K{b^- h'J"7A7K^(2.0 ml, 10 mmol) £J0 A, ^lCT3f3P B 1»bfco £ 

£T«te#U M<t£M52 mg. 57tt fc*l«B#fcLT»fc. 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.61 (2H, s) , 6.53 (1H. d, J = 9. 6 Hz), 
7.29-7.35 (1H. m), 7.45-7.52 (5H. m), 7.55 (111. dd. J = 2. 8. 9. 6 Hz), 
8.05 (1H, d. J = 2. 8 Hz), 8. 16 (1H. s) ; MS m/e (ESI) 381 (MH + ). 

mmm 3 1 

4- f5- [6-7 a J -8- (2-7 U M -9H-9-7°'J =-M -2*3- V-l. 2- V b K Q-2-fcT U 
NH 2 

N -N — 
= F 
N — 

O COOH 
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nt&W2is 3 o tmm<D%&T'£&LLtz. 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 1.78 (2H, quint, J = 7. 2 Hz). 2. 12 (2H. 

t. J = 7.2 Hz). 3.89 (2H. t. J = 7. 2 Hz). 6.51 (1H. d. J = 9. 6 Hz). 7. 

28-7.34 (1H. m), 7.41-7.54 (6H, m), 7.99 (1H. d. J = 2. 8 Hz), 8.16 (1H, 

s) ; MS m/e (ESI) 409 (MHT 

mnm 2 

2- [5- [g-2 $ J -8- (2-7 U )\A -9H-9-7'J ~))A -2** V-l. 2-y b H □-2-bf'J 
NH 2 

N ^ — 
= F 

N— 

CONH 2 

b 

2- [5- [6-7 S 7 -8- (2-7 U ;W -9H-9-7°U ZJH -2** V-l. 2-v t K o-2- f 
U y-;H»K(150 mg, 0. 394 nunol) . 1-t Ho^y^>7 h U 7 V-;M180 n 
g, 1. 18 duo IK mtry^-V^UM mg. 1. 96 mmol), l-x3\>W3-(3'-5** 
^;i/75/7*otf;U)^;W#> ? <5 F (184 mg, 1. 19 mmoDfccktf HJX^;l/7 
= > (0. 28 ml. 2. 00 mmol) ©N. N-y^W;PA75 F (3 ml) W^ISl: 

^-(^ffl^ : v^OP**>, v?^PO^^>-^^y-;W=20:K 10: K 4: 

T&#U «Kfc£tt<96 mg, 64S) ZB&fflWt LTftfc. 
'H NMR (400 MHz, DMSO-d,) 5 PPm; 4.51 (2H, s), 6.48 (1H, d. J = 9. 6 Hz), 
7.21 (1H, br s). 7.28-7.34 (1H. m). 7.45-7.54 (6H. m). 7.62 (1H, br 
s), 7.98 (1H, d, J = 2.8 Hz). 8. 16 (1H, s) ; MS m/e (ESI) 380 (MH + ). 

mmm z 3 

5-f2-(3-7;M-Ci7xXJH-7. S-vk F □ -3H— f 5 [2, l-il7°'J >-3-< 
JM-1.2-vb HD-2-e'J^y > 
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mmm i©mi> 2 tmrn^m-c^vtz^- i3-7^D7xzjw -6- (2- a 

Ko*vX3Ml/7 5/)-9-(6-* h^v-3-t:U^;i/)-9H-6-7°U>(800 mg, 
2.10 mioDOl, 2->?^nnx^>(20 ml) M^t^fc^xJMl. 1 ml. 15.1 

mmoi) &ix\x> so r{cT9. mmmftvtz. te#t'&. Kfcmzm&L. 1 nek 

tz, ±Cfz^ B ^m.m. tR^T^U 620 mg<7}ffi££|l£#7Co #e>tlfcffl^ 
£#3(210 mg, 29%)^^feWdibT#fco 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.95 (1H. t. J = 9. 4 Hz). 4. 13 (1H. t. 
J = 9.4 Hz), 6.43 (1H, d. J = 9. 2 Hz). 7.23-7.34 (1H. m). 7.33-7.40 
(2H. m) . 7. 40-7. 52 (2H, m) , 7. 68 (1H, d. J = 2. 8 Hz) . 8. 04 (1H. s) ; MS 
m/e (ESI) 349 (MH + ). 

mmm 3 4 

5-16-7$ 7-8- (3-*^JU7x-;i/)-9H-9-7°'JXJl/1 2-vfc: h'D- 

2-fcf'J VJ 
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nffimi<D{2). (3), (4), mmm2, Rzsmmms tmm<D-j5&-?mmt£ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppi; 2.34 (3H, s). 3.45 (3H, s), 6.49 (1H. 
d, J = 9. 2 Hz). 7.32-7.40 (3H, m). 7.47 (1H. dd. J = 9. 2, 2.8 Hz), 7.6 
1 (1H, s). 8.13 (1H. d, J = 2.8 Hz), 8.38 (1H. s) ; MS m/e (ESI) 333.01 

(MH + ). 
«0J3 5 

5- 16-7 S J -8- (3-~ h □ 7 x ~ M -9H-9-^'J -M zlz£±Jk± 2- K □- 
NH 2 HCI N0 2 



mmm 1012), (3) , (4) . mmm 2 , rzs^mm 5 1 mm^m-emut^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 PP m; 3.44 (3H, s). 6.51 (1H, d, J = 9.6 Hz), 
7.55 (1H, dd, J = 9. 6, 3.0 Hz), 7.79 (1H. t, J = 8. 0 Hz), 8.00-8.04 

(1H, m). 8.16 (1H. d. J = 3.0 Hz), 8.34 (1H, d, J = 2. 4 Hz). 8.36 (1H. 
s). 8.62 (1H, t, J = 1.6 Hz); MS m/e (ESI) 364.00 (MHV 

%M&\ 3 6 

5- 16-7 $ 7-8- (3-7 a J 7x-JH -9H-9-7°' J -)\A-\-*=?)V-L 2-z?t H □- 
2-b'U 21 
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NH 2 2HCI 



mMM3 5Ti#btt3:7U-tf)75>(371 mg) ^THF (200 ml), EtOH (200 
ml) \z®ML. 10X Pd-C te*. 0. 5g) JDA, 7KHUKmT^ST 2 
L7c. t^hliiL, ati^MM^U ^IE^^^CD7U-#^300mg#fc o 
d(D:7U-<£>7 5>(100mg) £^/-;M2ml) K*gfi?U 4N HCl/EtOAc (0. 2ml) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.47 (3H, s), 6.50 (1H. d. J = 9. 6 Hz), 
7.21-7.27 (1H, m), 7.33-7.38 (1H. m). 7.42-7.53 (2H, m). 7.46 (1H, dd. 
J = 9. 6. 2.6 Hz), 8. 17 (1H. d. J = 2. 6 Hz). 8.49 (1H, s) ; MS m/e (ES 

I) 334.02 (MH*). 



N-[3-f6-7 5 y-9-(l-*^;U-6-^V-l. 6-vh H a-3-tf U i?—)\A -9H-8-7 



nmm 3 6 ti# bnt7 u -07 s > aoomg) £ t? u ->*> (2m n (c?gfl?u * 

^T/^>^Mz;^oU K (28ul) ZMX, OST-WLfe. 
7U-ft£90mgt#7c. ;i<D7U-075>£^y-;M2nil) K}g#?U4N HC1/E 



mmz 7 
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tOAc (0. fa])toKttftTZ&&&&&L&Ufc'£QlttMZ&tt. 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.93 (3H, s). 3.46 (3H, s), 6.48 (1H. 

d, J =9.6 Hz), 7.28-7.32 (1H, m). 7.42 (1H, dd, J = 9. 6. 3.0 Hz), 7.4 

6-7.50 (2H. m). 7.59 (1H, s), 8.18 (1H, d, J = 3.0 Hz), 8.45 (1H, s). • 

10.04 (1H. s) ; MS m/e (ESI) 411.99 (MM. 

%W\ 3 8 

5- [6-75 7-8- (3- K 'J 7Mo^f^7i^) -9H-9-7°U ~M -1-75PJM. 

2- y h K □ -2- bT U v 7 > • ^BIS 
NH 2 HCI CF 3 



n^ji0(2), (3), (4), Rtfnmi5 tm&v>i5&xmz<t& 

'H NMR (400 MHz, DMS0-d 6 ) 8 PPD i; 3.45 (3H. s). 6.53 (1H, d, J = 9. 6 Hz). 

7.54 (1H. dd, J = 9. 6. 2.8 Hz), 7.75 (1H, t. J = 2. 8 Hz). 7.88-7.93 

(2H. m). 8.10 (1H, s), 8.17 (1H, d, J = 2. 8 Hz), 8.43 (1H. s) ; MS m/e 
(ESI) 387.00 (MH*). 

-m&m 3 9 

5- [6-7 5 7-8- (3-^aD7x-Jl/) -9H-9-7U z±L*±Jk± 2-vb Ha- 
2-bf'J y/>Mi 

NH 2 HCI CI 
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nm\ (3) , (4) , %mm 2 , naimm 5 1 mm<Dj5&T*mmit£ 

'H NMR (400 MHz. DMS0-d 6 ) 6 p Pin ; 3.43 (3H. s), 6.50 (1H. d, J = 9. 6 Hz). 
7.47-7.61 (4H. m), 7.77-7.79 (1H, n). 8.12 (1H, d, J = 2. 8 Hz). 8.34 
(1H, s) ; MS m/e (ESI) 352. 96 (MH + ). 

5- 16-7 g 7 -8- (3-7 h * k Zx^ikl -9H-9-yj ^jU] zh2i±2bi 2- v h E 
□-2-bT' J S?7>-£K& 

NH 2 HCI OMe 



HJ£#J 1 0 (2K (3) , (4) , ^SStfiJ 2 , RtfUlfiflJ 5 £PI£©>5rfcTatEfl:£ 

'H NMR (400 MHz. DMS0-d 6 ) 8 ppm: 3.43 (3H. s), 3.73 (3H. s). 6.50 (1H. 
d. J = 9.6 Hz). 7.06-7.11 (1H. id), 7.20-7.25 (2H. m), 7.38-7.43 (1H. 
m). 7.49 (1H. dd. J = 9.6. 2.8 Hz). 8.14 (1H. d. J = 2.8 Hz), 8.47 (1H. 
s) ; MS m/e (ESI) 349.02 (MH*) . 
1 

3- f6-7 $ 7-9- Uz2i±2kz6z££VdL 6-vh K D-3-fcT ! J v~ -9H-8-7U 

NH 2 HCI CN 




O 




O 
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*K0u®(2h (3), (4), nm&i2, &zfmi&M5 tm®<Djj&'vmMt'& 

'H MR (400 MHz. DMS0-d 6 ) 5 ppm; 3.45 (3H, s), 6.51 (1H, d, J = 10. 0 H 
z), 7.50 (Hi dd, J = 10.0, 2. 8 Hz). 7.72 (1H. t, J = 8.0 Hz), 7.92-7. 
96 (1H. m). 7.99-8.03 (1H, u), 8. 12-8.15 (1H. m). 8.14 (1H. d. J = 2. 8 
Hz). 8.42 (1H. s): MSm/e (ESI) 343.99 (MH 4 ). 
2 

2-(3-7;i/^Q7x-JM-l-(6-^ h^v-3-tf U v;U)-lH-< ^y^/f4. 5-cl h: 
U^>-4-75> 



(1) 2.4-v£cm-3-xhnt:U 2> 

2.4-vb h a tf'J (2. 5 g. 16 mmol) \Z** v^k'J X10 

mL)*JPA, 110 t;i3T4B#TO#L£. EJfc«&«EET*8L&. Sitil 

«Kv^->»>ACTlfc«, ->'J*y;H»BU JRffiU HfB<fc£«. 7 g. 8 

(2) N4-(6-* h*->-3-hf'J v;U)-2-7DD-3-x hD-4-tf 'J v>75> 
(1) T»fc{b£tt(I0.4 g, 54 mmol), 5-75 b*->fcf' J ^>(9. 6 

g, 77 mmol), h 'Jx^;U7 5 >(5. 4 g. 54 mmol) . X?y-;M40 mL) <DMG 
**£MT2BWJ«#Lfc. JRfc«**ET*8U »«£Rl&x?\>l'i:**ft] 




OMe 
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'H NMR (400 MHz. CDC 1 3 ) 6 ppm; 3.98 (3H, s). 6.63 (1H, d, J = 6. 4 Hz). 
6.85 (1H, d, J = 8. 8 Hz), 7.46 (1H, dd. J = 8. 8, 2.8 Hz). 7.92-7.96 
(1H, m). 7.99 (1H. dd. J = 6. 4, 0.8 Hz). 8.10 (1H. d. J = 2. 8 Hz). 
( 3 ) N4- (6- £ b ± klL M U 2M -2-^7 □ □ -3. 4- h° U v > v 7 5 > 

(2) T#fcft£to(1.0 g)^7K(10 mL), X*/-;H20 mL)l:iSl, 31& v 

*u. o g), mm. (i mD ^1)pa, ^x^mmmwLtio Rfmz-ty^ hm 
«tnu mats® (o. 85 g. 95*)£t#7c 6 

'H NMR (400 MHz. CDC 1 3 ) 5 ppm; 3.95 (3H. s), 5.79 (1H. s), 6.59 (1H. d. 

J = 5. 6 Hz). 6.79 (1H. d. J = 8. 8 Hz). 7.42 (1H, dd. J = 8. 8. 2.8 Hz), 

7.70 (1H, d, J = 5. 6 Hz), 8.01 (1H, d, J = 2. 8 Hz). 

( 4 ) Nl- [2-7 □ P-4- f (6-;* h^r ->-3- bf U i/)V) 7$ y 1 -3- k* U V)V\ -3- 7 » 
:frp^>X7S H 

( 3 ) -entcikS® (1. 0 g. 4. Ommol) U v>(5 iL) 7k)£T& 

<b3-7^^-D^>7-r;Ki.o g)^saA, Mi&T5mmw:&Ltzo Kfomz&n. 

fSS^U miBlC^ (1. 2 g, 8U)£*#£. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.95 (3H. s). 6.73 (1H, d. J = 5. 6 Hz). 
6.79 (1H. d. J = 8. 4 Hz). 6.97 (1H. s), 7.31-7.37 (1H. m), 7.46 (1H, d 
d. J = 8. 4. 2.8 Hz), 7.51 (1H, m), 7.69-7.79 (2H. m). 7.95 (1H. s). 7. 
96 (1H. d. J = 5. 6 Hz). 8.07 (1H. d. J = 2. 8 Hz). 
( 5 ) 4-7 □ d-2- (3-7 Jl^ □ 7 x - )l) -1- (6-^ h ± ->-3-bf U 22k) Z^td ^ 
gVIi 5-cl hf'J 2> 

(4) -emzitS® (980 mg. 2. 6mmol), 7~t h- h U JK20 mL), 
ftU>(2 mL)<7)^i»l§80 , CT3B#|Bllt^Ufc. EJSSt£a*EET»8U M 
SRKlfmRb, *Rtfteftft£*Ttt#Lfc. ^7K«"7 7*^>"7A 
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\ZTW&* mWlstto XJ 7 A7o^h 7*7 7 ^-Tfimu WMVc 

&m (680 mg. 73%) *%tz> 

'HNMR (400 MHz, CDC1 3 ) 5 ppm; 4.03 (3H, s), 6.91 (1H, dd. J = 8. 8, 0.8 
Hz), 7.11 (1H. d, J = 5.6 Hz), 7.11-7.17 (1H, m), 7.33-7.40 (3H. m). 

7.47 (1H, dd, J = 8. 8. 2. 8 Hz). 8.17 (1H, dd. J = 2. 8. 0.8 Hz), 8.23 
(1H, d, J = 5. 6 Hz). 

(6) Z-(3-7;PtQ7iZj|/)-l-(6-^ h^z3^J12Mzlih<^ZIi 5- 
cj h°'J-7>-4-7 5 > 

-f-T»88U SJE-ft^tt (200 mg. 21%) £#7c. 

'HNMR (400 MHz. CDC1 3 ) 5 ppm; 4.02 (3H. s). 5.30 (2H. br), 6.55 (1H. d 
d, J = 5. 8 Hz), 6.88 (1H. d, J = 8. 8 Hz), 7.07-7.13 (1H, m), 7.24-7.35 
(3H. m), 7.46 (1H. dd, J = 8. 8, 2.8 Hz), 7.88 (1H. d. J = 5. 8 Hz), 8. 
15 (1H, d. J = 2. 8 Hz) ; MS m/e (ESI) 336.00 (MM. 

nmm* 3 

5 - [4-7 =: j -2- (3-7 JW* □ 7 x-;M -1H--Y 3 7V [4. S-cl ejjy >-l--f JW1 - 
1.2-vfc: KD-2-tfU vV> 



3l»4 2Tf#&nfc2-(3-7;^n7x-;W-l-(6-^ h*X3-tTU>W) 
-1H-<5 7V[4. 5-c] tT'Jv >-4-7 5X290 mL) (10 mL) 1 . 

10«CT7.58#H*#bfc. 5f6»i£»E"F*8U a»*NH-7*-ix->'J*y 
;i^7A7n^h7*77^-TfSMU mZitftmm mg, 43%)£f*fc. 
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'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 6.39 (2H. br), 6.45 (1H, d, J = 9. 6 H 
z), 6.49 (1H, d. J = 5. 8 Hz) , 7.28-7.34 (1H. m), 7.40-7.54 (4H, m), 7. 
72 (1H. d, J = 5. 8 Hz). 7.77 (1H. d. J = 2. 8 Hz); MS m/e (ESI) 321.94 
(MH + ) . 

nmM4 4 

5- 14-7 ^ J -2- (3- 7 )],* □ 7 x - M -1H — T g li 5-cl £ U 2 >H 2k] - 
1-*5MM, 2-vb KP-2-h'U^y > 

NH 2 F 



4 3 T't#e>nfc5- [4-7 5 J -2- (3-7MP7i-JH -1H — T 5 £V (4. 

5-c] tf ij v>-i--r ;n -l. 2-v t f p-2- tr u y;> (ioo mg) * * * y -;u (lm 

L)fc!»»U 2 8%^h'JyA^ h+->H-^^/-;H§^(20 mL) , 3-7^^ 
^;K20 idJ Sftl^MT? 1 Blt^Lfco 5JSiS£«ffiT»tgU H*££NH-7 
t-Ay'J»*7A7D7hy77^-l?iil, (27 mg, 2 

6X) 

'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 3.45 (3H. s). 6.40 (2H. br). 6.49 (1H, 
d. J = 9.6 Hz). 6.56 (1H, d. J = 5.8 Hz). 7.29-7.34 (1H, m). 7.44-7.5 

3 (4H. m), 7.73 (1H. d. J = 5. 8 Hz). 8. 17 (1H, d, J = 2. 8 Hz) ; MS m/e 
(ESI) 335.98 OOP). 



3-f6-7S7-8- (3-7;^D7x-Jl/)-9H-9-7°'J-JM-)-^^;U-l. 2-vb K 
□-2-t:'Jvy >&jSift 




«50|J4 5 
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NH 2 HCI 



F 



Me 



■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.46 (3H. s), 6.45 (1H, t, J = 7. 0 Hz). 
7.30-7.53 (4H, m), 7.91 (1H, dd, J = 7. 2. 0.8 Hz), 7.97 (1H, dd, J = 
7.2, 0.8 Hz), 8.33 (1H, s) ; MS m/e (ESI) 336.97 (MHV 

mum 4 6 

5-[6-7S7-8-(3-7MD7x-^) -9H-9-7'J Sikl Hz2i £2kzl E 
□-2-tf'J y; > 



Me 

77XDtl:5-- HD-2-tD H^i/fcTU^XO. 55 kg. 3.93 molKDMSO (2. 
2 L), K 2 C0 3 (0.88 kg. 6.37 mol) £HI»7L. BtS*<JR**STlt#l,fc. £ 
f)}c37t:?a«TpTsOMe (0.88 kg, 4. 71 mol) «TU 1 P#Wift#bfc. 

8fit&*®aiEfc£tt516gMXS|585» £f»fc. 
(2) 5-7S7-l-*^-2(lH)-tf'J H> yo^Ii 




(1) l-*5^-5-- hP-2(lH)-b°U 
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:t-h^U-7*iCl-^;i<-5-^hn-2(lH)-t?U KX250 g, 1.62 nol), 1 
0% Pd-C (25 g. 0. 1 w/rt) , EtOH (2. 5 L) Lfc. 10 kg/cm 2 

fcttfi#«:EtOH(l. 25 L)«bfc. 

»SStt->n^K (293 g, 3. 2 moDfcJgfrbfcEtOH (2. 5 D^^ITl, tK 
gf*TJX#&; £fi£Lfc*NI£aMiiU EtOH (1 DTSfe^Lfc. 60rTiiIl$£ 
»LTa«Eft^ttl82. 6 g£&fc (JR3S52. 6%) . 

»H NMR (DMSO-d,) 6 ppm; 3.30 (s, 3H, N-Me). 6.25 (d, 1H, J= 9. 3 Hz, H- 

3) , 6.91 (d, 1H, J=2.9Hz, H-6), 7.07 (dd, 1H, J= 9. 3Hz, 2. 9 Hz, H- 

4) ; H£ : 224-226*0 

(3) 5-(5-7Sy-6-gaatf'J 5S?>-4--f JU)75 Zzlz2L±jkzl 2-yfc H 
□ -2-fcT U v7 > 



7^XDIC, 5-75 y -4. fi-y^DDH'JSyy 118. 6g, 5-75/-l-^ 
JW2(lH)-tfU h*> ->a»7SE*£ 170. Og, EtOH 360 mL flMS* 2.4 L*J®#JQ 
A« A'TJU 110'CT17I^PiBjbDSRLfc. 

WlCTft^U 7> ; &-77K 200 mL£&£*An, 
i§U 7*750 nLTftH, 6(TCTffiJfflU6*U SE5{t:£$l£ffi#<£: LT188. 2 gf# 

«^T^©afl£ 188 g £7K 1.9 L (10 vol.)£»»U 7>^&-7tK 100 mL 
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j^L, 8Efc£tt 153.8 gfcftfc. 

'HNMR (DMS0-d 6 ) 5 ppm; 3.42 (s, 3H, NMe-D, 5.27 (brs, 2H. NH2-5), 6.4 
0 (d, 1H, J=9.7Hz, H-3*). 7.49 (dd. 1H. J= 9. 7Hz. 2. 4 Hz. H-4'). 7.77 
(s. 1H. H-2), 7.98 (d. 1H, 1= 2. 4 Hz, H-6'), 8.35 (s, 1H, NH-4) ; St&: 
258*0 (decomp.) 

( 4 ) 5- [6- 7 □ □ -5- (3- 7 )V * U ^ > W )V) 7 S J g U 5 v >-4--T jk] 7 $ 
7-1. 2-vb H D-2-bT'J v7 > 



7 ^ X □ \z. 5- (5-7 5 / -6-7 □ □ t: U S V >-A- T 7 - 1-^ ^-l. 2 

-7t Ho-2-fU y/ > 148.9 g £cfctft:Uv> 1490 mL (10 vol.) SrJPA 
TkftU 3-7;^n^>7<;U 98. 1 mL (1.38 eq. ) ZffiTLtz, 

mm'&Kfomz7k 1490 mL do vol) z&€Ati. $/±ig£u m&mz DM 

E 500 mL ^TvK 1490 mL (10 vol) ££^A*l> ^tM#U/i 0 £j&Lfc 

ssn^itiiu dme / h 2 o = 1/5 1600 mLT»u, 7or -cimmmmmmL, 

5- [6-7 □ n -5- (i-y)i^n^y V< ;W 7 s / f U 5 «✓ >-4--f ;H 7 5 J -1. 2 
-ytHo-2-HUy/> 196.4 g£t#£ 6 

'HNMR (DMS0-d 6 ) 6 PP m; 3.41 (s. 3H, NMe-D. 6.38 (d, 1H, J=9.71 Hz, H 
-3'), 7.45-7.50 (m. 2H). 7.60 (dd, 1H, J= 14. 0Hz, 7.0 Hz. H-5"), 7.78-7. 
90 (m. 3H), 8.30 (s, 1H, H-2), 9.09 (brs. 1H. NH-4). 10.08 (brs, 1H, N 
H-5) ; Kj£ : 173T: (decomp.) 
( 4 - 2 ) 5- 16- 7 P P -5- (3-7 )V* U 1 > > Af )\A 7 5 7 b: 'J $ v >-4--f ;H 
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7 S y -1. 2-v h- K P-2- bf U v J > -ftBfeifi 

5- [6-£ □□ -5- (3-7i^o/<>^Jl/) 7i / f'J $v>-HJH 7$ 
2-yk Kn-2-fcfU>V> (2. Og) HT-th-hU^ (50mL) £iPA> 85X:o^- 
^;W\*XT«U T^t)^^8#^3§tfCo M^7-th^hU^ (HOmL) T* 
«U BiJOSfcUgiBliLfclk 4N-HC.1 (1. 30mL 0. 97MSS) SiDAfc. $ e> 
(20mL) SiioUfcSL 8ii*i»fcU 7-feh-HJJI/ (20mL) 
Tift#U 60*CM9£»U 1. 59g (y. 72. 5%) 

'H NMR (DMSO-d 6 ) 5 ppm; 3.43 (s, 3H. NMe-P), 6.43 (d, 1H. J= 9. 5 Hz, H- 
3'), 7.40-7.53 fa, 2H). 7.60 (dd, 1H, J= 14. OHz. 8.0 Hz, H-5"), 7.77-7. 
93 (in, 3H), 8.31 (s, 1H, H-2). 9.16 (s, 1H, NH-4). 10.17 (s. 1H, NH- 
5); K£: 193-195*C (decomp. ) 
(5)5- [6z£ □ a-8- (3-7JVtP7iZJM -9H-9-7 U ^2kJ ;Jz2L£2kzL 2-? 



;H7 5y-U-vt Hn-2-fU > 186.0 g,CH 3 CN 1. 9 L P0C1, 186.0 
mL (2.0 mol, 1 vol = 4 en) £JJD*-> t-fM7(/US 120*0 KlTtt m 

ELj&m&mmis* ch,cn 372 mL£tjnA> &#&$e>Kflsi£»tgLfc. 

7&AcOEt 1.9 L^Ja^TftU 30XK 2 CO 3 zKi§?££900 mLaSfAnfeg^ tKI 
L ^ e> {^AcOEt 1.9 L£lQ;LT#«Lfc. W8SJB£tK 1.9 LTifc#gt »EE». 
»U 0c»£8H*: t UT5- [6-7 □ a-8- (3-7^07i-iW -9H-9-7°U -JW 
-l-y^-l. 2-vt Ho-2-tr'Jvy > 161. 5g (*<£») fcf&fc. 
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■H NNR (DMSO-dj) & PPm; 3.44 (s, 3H, NMe-D. 6.52 (d, 1H, J= 9. 7 Hz. H- 
3'), 7.38-7.47 (m. 1H). 7.50-7.62 (m, 5H), 8.18 (d, 1H, J= 2. 8 Hz, H- 
6'). 8.80 (d, 1H. J= 1.1 Hz. H-2) ; : 219t: 
(5-2) 5-[6-^aD-8-(3-7^D7x-;i/)-9H-9-7 , 'J-Jl/l-l-^^;Wl. 

7 ? 7D H5- [6-7 d D-5- (3-7;i/^n^> x 7-r M 7 S 7 fcPJ 5. v>-4--f 
;W7S/-1.2-^tKD-2-lf'J^y>-HCl* (5g), NMP (25nL) £in*., llffC 

t4Ptwifc. s«i:«fc»iix^;KiooBL) , \Q%mm*mi- h u * atk^ 

(50mL) fciPAfifitiiUfc. WM^^n^?J< (50mL) Tifc&U ffl 

CKDW^S^MLfc^ MtlKDME (lOmL) £finA, 55^1:11^^1, 

5- [6-7 □ 0-8- (3-7JW07x-M -9H-9-7°U -;W -I-.pWM. 2-^t F 
D-2-EU y;> 0. 64g (M73. 8%) 
( 5 - 3 ) 5- 16-7 □ D-8- 13-7J^P7x-^l -9H-9-7 °'J 
2-vb HQ-2-bf'J v/> 
*HCl-Et0Ac£ 

5- [6-7 □ D-5- (3-7Mo^>^M75y fcf U 5 y>-MM75 7-1, 
2-vb Ko-2-tfU •// > (lg. 2. 7mmol) £NMP(10mL) tcrgfl?U4N HCl-EtOAc (0. 
8mL, 3. 2minol) £JPx., 110t:T'14B#P B mM#bfcc M^HPLCtftlrU 5-[6 
-7 o d-8- (3-7JW0 7I-JH -9H-9-7°U XJH -1-7^-1. 2-yk H D-2- 
fcT'J y/> (90. 235) #£/£L ;i <h£5tlSLfc. 

( 5 - 4 ) 5- [6-7 □ a-8- (3-7MD7IZJV1 -9H-9-7°U =Mzlz2L±Jt± 
2-S?h HD-2-ti'Jyy > 

5- [6-7 □ D-5- (3-7;U^D^>V*<;W 7^ 7 t"'J 5 y>HJH75M, 
2-yk h'D-2-k'iJy/Xlg, 2. 7mmol) £NMP(2mL) fCi£fi?U MOrTlOR^Jn 
mtWLft. £&$£HPLC#tTTU 5-(6-7DD-8-(3-7;P^D7xx;i,)-9H-9 
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-7* ij ~M -\-*?)V-\, 2-yt H o-2- tf U v 7 > (91. 3X) IsT^&ZL 

( 5 - 4 ) 5- [6-7 □ D-8- (3-7J^D7x-JM -9H-9-7°'J -^1-1-^^-1. 
2-vfc Kd-2-br'JyV > (One-pot R^cTs : 5- (5-7 5 7-6-7 □ o If U 5 v>-4- 
^)75 7-l-7^M, 2-yt KD-2-tUy7> - 5- [6-7 P n-5- (3- 
7** o ^ > ;W 7 5 7 t U 5 y >-4--f JH 7 5 7-1. 2-yt K d-2- hi u 

y;> - 5-[6-^aD-8-(3-7;u^-D7x-;w-9H-9-yu-;p]-i-^5 1 ;i/ 

-U-yt KP-2-tUy7» 

7^7P(;:5- (5-75 7 -6-7 DOf'J 5 y>-HJW7S/-l-^^-l, 2- 
yk Ko-2-b:U y; > (lg), NMP (lOmL) £inA, 40 , CT'»bfe. ^OjR» 
3-7Mni>V<1)], (0. 53mL. 1. lea. ) £»TU SSHNMP (3. 
2nL)£iilHlU »1.5l5M«#Lfc«, ^^^110 < CtC±lf3^m^U/c. 
K^afcWKx? 1 ;!/ (33mL) , 10»^»**^ h U vA7jcigii£ (16. 5mL) £JQ;1> 
fcfcJIfcfiSftftETK (16. 5mL)T?ifc#U WBUfc. JMMbCDME (16. 5mL) £JD 
A, 55t:T«irFJg»Lfc!& 7K (33mL)£inAii3 B a H 4t$-&£. feA&3RU 
50t:T4I^WttfilL1tt»efiO5- (6-7 □ D-8- (3-7JVtD7i^M -9H-9-7* 
U-;H-1-^^;U-1. 2-yt Ka-2-tfU y7> 0. 94g (2IStt*66. 7%) 
(6)5- [6-7 5 7-8- (3-7MD7x-)b) -9H-9-7°U -1-7^-1. 2-y 
t Ha-2-bTU -77 > 



h 7 U-7*(35- [6-7 a d-8- (3-7^0 7iZJH -9H-9-7°U -M -1- 
/fJkl, 2-yt KD-2-t'Jyy >©fl^ B u W 160.0g (^ft 96. 0*. IE 
1*155 g). DME 2600 mL. : $k7 y^-HY. (28-30X) 1300 lLSfiAU 
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®fc nx:\zxttimvtz. -mm*m, tu&mfe* 9ox:K±tf, twrnm^*^ 
ft mm^mwbtco 

7K500 mL T'ftftU I^UTlilE^tl 135.0 g£?#fc. 

(7)5- f6-7 5 y -8- (3- 7 M; a 7 x -9H-9-7' u 

Y Ka-2-fcfU ->V> ; 2H,0 
NH 2 F 



7 5 X 3 £5- [6-7 5 J -8- (2-7)1* O 7i^JH -9H-9-7°'J -;H 

-i,2-vkKo-2-tr'j yy ><&»*sii 130 g, / -;ug&x* [Et 

OH 2000 mL icttUUeOH 50g<2fiJ£T?g£] 1. 3 L » zK 1.3L£*3:AU zk*S 

^^7-«ttX^/-;l/ 200 iLTft^l/fc. *EEte»U WEflS^tt 119. 
1 g 

'HNMR (DMSO-de) & PPm; 3.43 (s, 3H. NMe-D, 6.46 (d. 1H. J= 9. 7 Hz. H- 
3'). 7.26-7.36 (m, 1H), 7.36-7.60 (m, 6H), 8.09 (d. 1H, J= 2. 8 Hz. H- 
6') . 8. 14 (s. 1H. H-2) ; Bt * : 244"C (decomp. ) 

6-7 a ci-9- (2-7 □ a-4-b° U 22k) -3- !3-7Ma7xZJI/) -9H-7°U > 
ci 





F 



-CI 
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( 1 ) N- (6-? □ D-5-H h P-4-tf U $ 'y=.M -N- (2-7 □ p-4-bf U 22k) 7 $ > 
CI 

i I - 

? N N— N 
H 

CI 

5-~ hP-4, 6-y^nah°Uiy> (8. Og, 41. 2 mmol) h 7 1 K P 7 7 
X160 mL)«^{-^rat-T4-75y-2-^PPtrU^>(8. 0 g, 62.2 mmol) 
*3 J:tf h U IW$> (8. 7 mL) £J&fcbP*fc&, 4B#WJP^Mb^:. 
RKi3\>M160 il)-e*HRU *160inl&^«a?P^7KTi5fe^W«lS:S87KBtK 
7^->vA«lfc. JgfltettJET-CBSU yif;i/X-fiK«t 

T£i;fcH»*J i &»ft. aau «is^k^«5 (2.2 g. i9W£ft&. 

'H NMR (400 MHz, CDC1,) 5 PPm; 7.39 (1H, dd. J = 1. 9. 5. 5 Hz). 7.79 (1H. 
d, J = 2. 0 Hz). 8.31 (1H. d. J = 5.6). 8.62 (1H. s), 9.14 (1H. bs) 

(2) N4-(2-7 PP-4-lfU -6-7 P P-4. 5-h° U $ v> v7S > 
CI 

N N— N 
H 

CI 

N- (6-7 P P5-H h P-4-kf'J 5 v>-;M -N- (2-7 P u-A-M U S^M 7S> (2. 
2g. 7. 6 mmol) £x*7-JM4al, B^4.4mH;:«U 0 fln?lEftt&*2. 2g£ 
t$>o< DJDAfc. SJ6j«*Sili:U HSRMJl#LiW& ^FSftSttiibfc. 

■H NMR (400 MHz, CDC 1 3 ) 5 ppm; 7. 52 (1H. dd, J = 2. 0, 5.9). 7.84 (1H, J 
= 2.0). 8. 12 (1H, J = 5. 5). 8. 13 (1H, s) 

( 3 ) Nl- 14-7 P P-6- [ (2-? □ P-4-tf 'J 7 3 A -5 -bf 'J § 2^ikl -3-7 
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I. NH. A. X. c 

k H O 
N NH 

I 

Cl 

N Cl 

N4-(2-^no-4-eU yJH-6-^nD-/|, 5-tf U a v> v75 >(2. 5 g, 9.8 
mmoDcDfJvXSO niL)M^lC^I?fflmT0-5 X:\zxmt 1-7 )V* 
>VW;K 1.3 mL, 10.7 mmol) ^5^r^^^TMTUfc^. ^©££12lif r*W# 
Ltzc S^^TK^ck^'^X^^dOOmL) (CT^IRtfc. «Jf £1N&& (*1) 

xjkit^l, ^lEib^t) (2. 3 g, 62%) zm&mfctvxnfz* 

'H NMR (400 MHz. CDC1 3 ) 8 PP m; 7.38-7.42 (2H. m). 7.56-7.62 (1H. m), 7. 
70-7.78 (3H, m). 7.99 (1H, bs), 8.27 (1H, d. J = 5. 7). 8.60 (1H, s) 

Nl- 14-? o o-6- [ (2-£ o o-4-fc° U vJU) 75 y* ] -5-k° <J 5 y-M -3- 
7Ma^>X7$ h* (2. 3g. 6. 1 Dimol) (Dttz/mtV > (75 mL)mmWLZ& 

^x^jKioomi) \zx%i®.istz'&, 7K(x3), mmwrni- h u v (x 

2)&£i;Mq:ft&7k(xl)tiT&Tf>U MTKra^-HUOAlCT^;^ jg^lUfCc 
5l$^yl^x-T;H:tiiL> EM£M, yI?M-7iH:Tl 
J*U gWO^IB^^ (1.0, 46^) ^«SfelSl^^ bX^dc 
'H NMR (400 MHz. CDC1 3 ) 5 ppm; 7.21 (1H. d. J = 1-8. 5. 3 Hz), 7.24-7.3 
0 (211, m), 7.39-7.48 (3H, m), 8.56 (1H, d, J = 5. 3 Hz). 8.79 (1H. s). 

mmm4 8 

9- (2-^ □ a-4- 1° U 22k) -8- I3-7MD7xzM -9H-6-7 U ±5 > 
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N 



F 



—CI 



mmm 4 7 ©6-^ □ 0-9- (2-^ □ p-4-t: u s jm -8- i3-7Wo7i-jw - 

9H-7°UX325mg. 0.9 nol) <D\, l-V* h* : sX? X10 mL)-»7>*x77.K 
(5 iL) hfl^- 7**^80 tCT, llPtWJftftbfc. H£ 

tamtr (*n \zxfo#\sit&* m^wm* h u ^Aicx&ig, 

xWlTftitU SEfb'&tt (229 mg, 75%) Zm&ffiftt LT»&. 

■OMR (400 MHz. CDC1 3 ) 5 ppm; 5.75 (2H, br), 7.16-7.24 (2H. m), 7.31-7. 

41 (2H, a). 7. 44 (1H. d. J = 1.8Hz). 8.41 (1H. s), 8.51 (1H, d, J = 5. 
3 Hz). 8. 14 (1H. s). 8.23 (1H, d. J = 2. 8 Hz). 



8- (3-7MQ7x^M -9- 12- f (4-* h*->^>yJU) £*±1 -4-bT'J 2M ~9 



b U 7A200mg£80t:T4 h*->^> i?)V7 )V3-MzmML. H 
MM 4 8 (7)9- (2-7 D O-4-fcfU -8- (3-7MD7X-JH -9H-6-7*>J 3" 5 
X596 mg, 1.75 mol) 1B#M#L£ 0 Kfc«&*-«MRU 

;WX— r^fcTtJfe^L, m&<t£® (690 mg. 89» £*SfeH#£UTi»fc. 



.JSW 4 9 




NH 2 

1 . N 



— o 



— OMe 
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'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.80 (3H, s). 5.34 (2H. s). 6.13 (2H, b 

s). 6.80-6.88 (2H, m), 6.90 (2H. d. J = 8. 1 Hz), 7.10-7.16 (1H, m), 7. 

23-7.35 (2H, m). 7.37 (2H, d, J = 8. 2 Hz). 8.28 (1H, d, J = 5. 3 Hz). 8. 
36 (1H, s). 

mmm 5 0 

4- 16-7 $7-8- (3-7Jkfrn-7x-;^) -9H-9-7°U ~)\A -1. 2-yk PD-2-bT'J 
v7> 

NH 2 

N N — 
= F 

=0 

— NH 

»#J4 9®8-(3-7;W*D7x-;W-9-l2-[(4-^ \>*z/*>VMtt*A 
-4-tTU vJH-9H-6-7°'J >7$> (690 mg. 1. 56 muiol) £ h 'J 7)V*uWtm. 5 

7XT^#f£iSbT^IS^^ (510 mg. 753!) £ h »J 7JWoRiltbTifc 0 
■H NMR (400 MHz, CDC1 3 ) 5 ppm; 6. 15 (1H. d. J = 5. 1 Hz), 6.43 (1H. d. J 
= 1.8 Hz). 7. 32-7. 54 (5H. m), 8. 22 (1H. s). 

%mm 5 1 

4- [6-7 S 7 -8- (3_z7jM: □ 7 x ~ ;U) -9H-9-7* 'J n Jl/1 2-V k H 

□ -2-bfU y7 > 

NH 2 

M • N — 

N N — 
= F 

=o 

— N 

CH 3 

fmWS 0©4-[6-7^ 7-8-(3-7;i/^-D7x-;W-9H-9-7 ,, J-;W-l. 2-v 
k Fn-2-kUvV >(50rag. 0. 16 mmol) *N. Nv*^*;UA75 KlillC^M 



91 



WO 01/02400 



PCT/JPOO/04358 



b (H«X^T»ffi) BI8&SSfl;&4b(30'ig. 55»£fcfc. 
'H NMR (400 MHz. CDC1 3 ) 8 ppm; 3.53 (3H. s), 5.89 (2H. bs). 6.20 (1H. dd. 
J= 2.2, 7. 1 Hz), 6.46 (1H. d. J = 2. 3 Hz). 7.38 (1H, d, J= 7. 1 Hz), 
8.32 (1H, s). 
MS m/e (FAB) 337 (MH<). 

mmm 5 2 

8- (3-7 jM-ci 7 x ~ ;!/) -9- (4-tf U 22k) -9H-6-yj >7 $ > 

NH 2 



— N 

nmm 4 8 09- u-p □ 0-4- tr u s jm -8- (3-7j^d7i^w -9h-6-7°u 

7"5>(50mg, 0. 15mmol) ; -Mmltrh^t h*D77>5ill:}SiU 
7j<^b*U7A8. 2mg < hl0y\'7v'7AR^50ig^Da^/5:o #*TT 1 B# 

IHH«#Lfc. R£8£ilJi£»«x^T*RU ii^IS'JMITT'gil 
fee aS**T?»»L4i;fca:lS«ft»IRU*B^*(35re. 77%)£f#fc. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 5.82 (2H, br). 7.08-7.14 (2H, m). 7.22-7. 
32 (4H. m). 8.33 (1H. s). 8.71 (2H. d. J = 6. 0 Hz). 
MS m/e (FAB) 306 (MH*) . 

mmm 5 3 

5-[8-3(7;i/^-D7xx;M-9H-9-7'Ux;H-l-^^;U-1.2-yk Ko-2-tf'Jy 

y > 



n-ch 3 
o 

$l£0ij 4 6 ©5- [6-7 $ J -8- (3-7MD7I-JH -9H-9-7U XJU] ^ 
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)V-\, Ko-2-tf 'J vVXl. Og, 3. Ommol) $fh7k KD7 7>20mHC 
mmZglxLTmffltGW (340mg, 35X) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.62 (3H, s). 6.68 (lft d, J = 9.7), 7.2 
1 (IE dd. J = 2. 9, 9.7), 7.23-7.27 (1H. m). 7.41-7.49 (2am), 7.53-7. 
57 (1R m), 7.58 (1H. d, J = 2.8), 9.00 (1H. s). 9.23 (His). 
MS m/e (ESI) 322 (MHT 
$kfam 5 4 

N- f9- (6-fr □ a-3-tf U £2^ M -8- (3-7Ma7xZJi>) -9H-9-7U -N. 



(1) 2- f (6-^ □ D-5-X h Q-4-tf U a 7$ 71 X^Jl/v-yn H 



5-- h P-4, 6- i? 2 P □ tf U 5 ^>(20. Og, 0. lOmol) (7)fh7kKD77> 
(400 mL)HM(l^aic:T2->7yx^;i'7 5>(15. 9 g. 62.2 mmol) & £1* 

mm{\z mL)> ;-)vmwu&®m*omi?i}nxtz'&, ^u-eim$&& 

Ltz. Kl&m&k. ^X^;K400 ml)T*3HftU 7K400mlS^gg?nft^7K"eSfe 

^;i/X-x;UT«LT^i;7c:@IM^M> ffllSU £lfBfc£#J (18. 7 g. 7 
9S) 

'H NMR (400 MHz, CDClj) 5 ppm; 2.80 (2a t. J = 6. 6 Hz), 3.94 (2H, q, J 




F 




CN 
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= 6. 6 Hz). 7.81 (1H. bs). 8.46 (1H. s) 

(2) 2-1(5-7 5 y-6-»DD-4-H'JS^;H 7S 7lX^->7-F 
CI 

N <- -NH 2 

I-, 1 ... ,.CN 
N N 
H 

2-[(6-^oo-5-^hn-4-tf'J5^;W75y]x^->7-H(18.7 g. 8 
2.2mmol) £x^y-;H80mk zK180nl. I1«18il K8#U 0Sn?3E«&t&* 

6 g. 51»£»fc. 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 2.80 (2H. t. J = 6. 2 Hz). 3.80 (2H. a. J 
= 6. 2 Hz), 5. 30 (1H. bs). 8. 10 (1H, s) 

( 3 ) Nl- \±£ □ a-6- f (2->7 I X±M 7 5 y 1 -5- bf 'J 5 vxjjd -3-7 Jl/* 



? v 



N N— 

H — CN 

2 _ [ (5-7 5 y_6-/7 □ n-4-fcT ' J = y-)H 75 / 3 lf J^>7- H (10. Og. 45. 
2 mmol)£t:Uv>63mllcfc«?U Z-yfrXwOV-OWaV K4.3nl£OS 
Tin*., Rffi«£MT12l*fil]«#bfc. R£ifc£»«X^;UT?#RU 7j<, 
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•H NMR (400 MHz. CDC 1 3 ) 5 PPm; 2.73 (2H, t, J = 6. 6 Hz). 3.80 (2H. q. J 
= 6.4 Hz). 6.28 (1H, bs). 7.30-7.54 (1H. m), 7.47-7.53 (lft m>. 7.62- 
7.70 (2H, m), 7.80 (1H, d. bs), 8.37 (1H. s). 

(4) 2- [6-? □ a-8- 13-7^D7iZJl/) -9H-9-7U ~M 3-3-)\,i/T- K 
ci 

I 1 ^ 
N N _ _ F 
CN 

Nl- 14-^7 □ o-6- [ (2-*>7 / X^;M 7 S 7 ] -5- 1° U 5 y^JH -3-7;U^o^ 
>X75 h* (8. 9g, 27. 9 mmol) (Dttis&itV > (140 mL) fim&£X&Hft 

SEft-&%(4. lg. 49%)£3Sfe@#2:LT*§fc. 

'H NMR (400 MHz. CDC1 3 ) » ppi: 3.04 (2H. t, J = 6. 8 Hz), 4.59 (2H, t. 
J = 6. 8 Hz), 7.26-7.32 (1H, m) 7.45-7.57 (3h. in), 8.72 (1H. s). 

( 5 ) H6xi22L£ikZ-S-Z) -8- (3-7 d7xzjv) -9H- 9-7 ' J rjtj xfjk 
->7-F 

N N — 
— F 
CN 

2- f6-£ P P-8- (3-7;i/^P -7 x -9H-9-:/'J ~)V\ Xfik>7^ F (1. 5 
g, 4.9 mmol)©xhyt KP75X30 mL) JSiBcKMlwT, 40X5^^^7S 
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tt$LT«Hffc£tt (740mg. 48%) 

'H NMR (400 MHz. DMS0-d 6 ) 5 p pm; 3.07 (2H, t, J = 6. 6 Hz), 3.32 (6H, s), 
4. 50 (2H, t, J = 6. 6 Hz) , 7. 40-7. 46 (1H, m) . 7. 60-7. 66 (3H, m) , 8. 28 
(1H, s). 

(6) N-f8-(3-7;i/^-0 7x-jM-9H-6-7°'J-^l-N.N-v^^;UT$> 
N 



2- [6- (y^fJVT 5/1-8- (%-7)V*U 7 i-JH -9H-9-7°U -M X3Ml^> 
7" H (lOOmg, 0. 32 mrnol) ©N. N-y/^MA7$ HMtl7K^^^- h U -7 
A14. ling (60% in mineral oil) £OgTjJQA> MT 1 ttHMlttUfc. ^ 
^{ItS?Q^b7> ; &- , 7A7j<^5ml^JPAilEKx^T-^IRb, ?K £&fn:£& 

SfcS?X^X~7Jl/*i0*., #rttJ"rSH#£aMiU «BHt£tt (80ig. 968!) 

■H NMR (400 MHz. DMSO-d 6 ) 5 ppm; 3.30 (6H. s). 7. 28-7.36 (1H. m), 7.54- 
7.60 (1H. m), 7.88-8.00 (2H. m). 8.20 (1H. s). 

N- [8- (3-7^* o 7 x - M -9H-6-7°'J -M -R. N-v^^T 5 > (309 
ng, 1. 20 mmol)?:N.N-> J ^^;^;l/A75 K15nlCStfU ^*'J'7A2g, 
U-y^ODfUyyyl. lg£tJB7LT80gT* 2 l$flfl$ 
»KX^;H00BlT#RLTO«S*»Jbfc. M£M3£0U SIS*">U* 
$*;W;&7AT?«»Ufc. KKx^UTJgtBU *MttftBW<D«Bfb£tt(80 
mg. 18%) Zmtz, 

'H NMR (400 MHz, CDC1 3 ) & ppm; 3.50 (3H, s), 4.11 (3H. s), 7.01-7.08 (1 
H, m) . 7.36-7.42 (1H. m), 7.83 (1H. d. J = 9.2 Hz), 8.00-8.04 (1H. m). 
8.08-8.12 (1H, in), 9.21 (1H. s), 9.36 (1H, d, J = 9. 3 Hz). 
MS m/e (ESI) 370 (MH 4 ) . 
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mmm 5 5 

N _ f8 _ (3-TjM: D7iZJV)-9-(fi-^» ->-3- b° 'J gv^ik) -9H- 6-7 0 'J 
-N. N-v^^;i/7$> 
N 

I 1 ^ 

N — 
= N F 

N 

OCH3 

mmi 5 4 ON- [9- (6-^ □ a-3-tT U ?V-)V) -8- (3-7;U3-d 7 x ~M -9H 
;V]-N, N-v^^;U75 >(50mg, 0. 18mmol) Sr^zM^y — )VM\Z 
i£$?U -f h ] )<51±* h=Fv H (15 mg, 0. 28 mmol) £flnx. 2 BtPBjiDftflflitbfc. 
£^?££<$»ME?»i&U TKTIl^L^TlU-r^S^^MS'JbT^fe^^) (35 
mg, 52%) bT^fc. 

'H NMR (400 MHz. CDC1 3 ) 8 ppm; 3.40 (3H. s). 4.04 (3H. s). 4.15 (3H. s). 
6.92-6.98 (1H. m). 7.23 (1H. d. J = 9.5 Hz), 7.28-7.34 (1H. m), 7.93- 
7.97 (1H, m), 8.0-8.06 (1H, i) . 8.91 (1H. d, J = 9.5 Hz). 8.93 (1H. s). 

%mm 5 6 

5 - [6-T 5 / -8- (3-7 )Vir U 7 x -^) -2- (3- h H □ * v-3- * £ik~b2±^ 
)V) 9H-9-7°U-JH -1-^^-1. 2->'b Ha-2-e'J > 

NH 2 HC1 

M J,J — 

HO - N N _ _ F 

NCH 3 

O 

'H NMR (400 MHz. CDC I a ) 5 ppm; 1.63 (6H, s), 3.60 (3H. s). 6.20-6.40 (2H, 
br), 6.62 (2H. dd. J = 1. 6, 9.3 Hz), 7.10-7.20 (211. m), 7.30-7.44 (3 
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H, m). 7.57 (IE bs). 
MS m/e (FAB) 419 (MH 1 ). 

nmm s i 

5_ | fi - 7 s j -8- (3- 7MD7i - JU) -2- [2- ( 1- K □ jp -> -> * □ ^£ik) d= 
X^-;M-9H-9-7°'J -JH-1-*^JW1. 2-vh Yu-l-W JJ 
NH 2 HC1 



»^j2 1 tmm^m-n-mmv, wmt^^ntz. 

'HNMR (400 MHz. CDC1 3 ) & PPm; 1.75-1.83 (2H. m). 2.21-2.30 (2H.m). 2.5 
0-2.60 (2H.nO. 3.54 (3H. s) . 6.10 (2H. bs). 6.56 (2H. d. J = 9. 7 Hz). 7. 
07 (1H. dd. I = 2. 9, 9.7Hz). 7.08-7.14 (1H. m), 7.26-7.38 (3H. m). 7.5 
0 (1H. d, J =. 2. 4Hz). 
MS m/e (FAB) 431 (MH 1 ). 
^M^J5 8 

9 _ ( 6 -/h^>-3-h°'Jv^) -8- (2 -bTU -9H-6-7 
!J±S> 



(1) N4- (6 -* K5-V-3 -tf'Jv?;U) — 6-£on-4. 5-tf'JS 




6 



F 

NCH 3 
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5-75 7-4, 6-> ; ^OOtfU^v>40gi:5-7Sy-2-^ h + vf 
U v>60. 5g(D3L$> y-)lt7k<D 1 # 1 S-&fflE800nLH^iaTTiB*fii{7K40iDL* 

7g (53%y. ) Zfttz, 

(2) 5- (6-^DP-9H-9--/U^JM 7±2k^= 



N4- (6-7 h^->-3 — tf U -6-^OD-4, 5-t ,| JSy> 
y7= >32. 7g(7)v7^;^;WA7S K400nd.!B5i»&K£ifiTT*&I£7K10. 8mL 
fcSTFU :©S#«*ifiT4 0 $6l:i0 0ST2 o#W«L 

25g(74Xy. 

(3) 9- (6-7 h^y-3-t:'Jy^) -9H-6-^'JtS> 
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OMe 



5- (6-*nn-9H— -2-WJ)l t^frX-^M 

jf#U #?>n/c^W^MUT^fS^tloefe^B B B 21. 2g(91*y.) 
(4) 8-7*a^-9- (6-^h^y-3-(f'JyJ0 -9H-6-yjt 
5> 




OMe 



9- (6-* b*v—3-t'U 5W) -9H-6-yj^-a >21. 2g©v^^ 
;V*;i/A7 5 Kt7K©l?#l (1. 6L)?g^ic^STTya5 >9. 03mL£r&Tb 

^^nfcftfefeSO^^y-^tf-h^t H077>01J* 1 (600mL) 
SaWSilT-lillffl, ^05g-W$rigjibT^IB<b-^^efe^B B B^12. 
3g(44Xy. 

8-7'o^-9- (6-/ h^->-3-t°U -9H-6-7°U 
7-$>500mg» XXI. 15g, fF7^ (h 

'J7x-;WX7^» Ayz/OA (0) 180mg£, N, N— v-f 77*P tf^X 
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51mg(71Sy.)£ftfc. 
9 

5- r6-7$y-8- (2-bf'Jv;l/) - 9H-9-7°'J-;i/l -2-tTU 

2Ziz2k 



9- (6-* h*->-3-ey^;W -8- (2-tTU^) -9H-6- 
^U^-S>350wi:»*ttBE*6iLO!)ffl < &**l 0 SfirciPflSH 5#»#Lfc. 
ft b nfc*t*ftft»tt«^ b i§& £«BES£ t TH3K»6tSft *ftfc. 'ft b n 
fcgS»*x^/--;i'T»l&bTgE<k^«!I©^»fe^fB«!J77iig(23Xy. ) £ft 

#0£#I6 0 

5- T6-T$y-8- (2-H'JyJV) - 9 H- 9 - !7°U -I-*?- 
;t/-l. 2-yk KD-2-l:Uyy> 



5- [6-7^ y-8- (2-tru^;u) -9H-9-^u-;H — 2 - tr 

Uy/-;H 50mg, h 'J C A * h * > K 1 33mg <h 3 <7 ft / J-MMuKD 
;PtxN5kHo77>Ol?*120inLa^*a[S:a»T?2»M3 5#JS#Lfc . 




NH 



OH 




O 
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»H NMR (400MHz, DMS0-d 6 ) 5 ppm: 3.44 (1H, s). 6.43 (1H. d, J=9. 2Hz) . 7. 
42-7.47 (2H, n) . 7.53 (2H, brs). 7.96-8.02 (2H, m), 8.16-8.12 (2H.nO, 
8.49-8. 50 (2H, m) ; MS m/e (ESI) (MHT 
$£0116 1 

2 _ (3-7JV^P7x-;H -3- (6-^ K*->-3-g 'J5?JlO -3H 
[4. 5-bl tf'Jy> 



(i) N- (6-* h3r->-3-bT'JvW) -N- (3-- h P-2-t:Uv^) 
7S> 



2-^7DD-3-- hOtT'J^>15g, 5-757-2-/ h^vt"U^>ll. 
7gtB5BS*'JOA26. lg®^y^;P*;UA7 5 H150mL^iK^fiT4P#K2 5 
$bl:7 0gT?3^10»L KfcS^Kft&X^t 

- 2 A^mm-c 3 ebt, fiafp^*g7K-e 1 ®mk&# l . ^ -> * a -eta* 

^^bvx^;ux-x;P^ffi^T^ie^#iw#^MSB s B ^9. I0g(39*y.) 

fc. 

(2) N2- (6-* h=fr->-3-bfU 22k) ~2. 3- K')^75> 




OMe 
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N- (6-/ h*->-3-tfl) — N — (3--hD-2-tf'Jv;U) 
1 n 1 (200diL) S^^S:7K*T. iST 1 2 P$M 2 0 #jf#Lfc= 

g(57Xy.) 

N 2 - (6 H*~>- 3 - tf U ~>*;V) - 2 , 3 - tf U y>v7 S >2. 
5g. 3-7JWD^>X7^fk HI. 24viLtmm. 3mL<Z>^ / -^25mUgf££ 

T3@**bT«fi»*»*#fc. fc&nfclS»*fc**JiHt* (III) 2.06g 
OX^y-;P25mLSB««S»TlBI^., 9 5gT 1 PtM 3 0$ttg#Ufc. 

«J<fc£«!l0i6*afeS§ii&l. 80g (48Xy. ) 
Hi£0iJ 6 2 

5- T2- (3-7MD7HJI/) -3H--f^y7 U. 5-bl tf U v 
>-3-<;H -2-h'U->V-^ 




2- (3-7MD7I-W -3- (6 H*v-3-tf UyJV) -3 
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H—fS^l/ [4, 5-b] fcf'J v>l. 80g£4 7 %^7K^^20mLO^^t)^ 
1 0 0g-e3^3 5#$#L£. jfc£g£^£«ETJ8ii@*UT£»£ 

*5 /-;i/SfflViT«gil*tt*UTaiE^«I©ia««feM*l. 07g (63%y. ) 
HJSfl] 6 3 

5 — T2- (3-7J^D7x-JV) -3H--f^V U, 5-b] fci'Jv 




5- [2- (3-7JWD7x^W - 3 H— f = [4, 5-b] fcf'J 
S?>— 3 — f M — 2 - ti° U y — ;V250mg. hl)£A* h*>' K177mg£3 

•H NMR (400MHz, DMSO-d,) 8 PPm; 3.46 (1H. s), 6.51 (2H. d. J=9. 6Hz), 7.3 
8-7.44 (2H, m), 7.55-7.59 (4H, m). 8.18 (1H. s). 8.23 (1H, d, J=8.0Hz). 
8. 39 (1H. d, J=4.8Hz) ; MS m/e (ESI) (MH 4 ). 
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1 . ( I ) 



R 1 




5£+» R'tt 

1) 7j<^IH% 

2) Tk&S, 

3) ;\oy>gf, 

4) m&SfcWUWCfcJiHC 1~C8 7MM, 

5) 5t-NR 4 R 5 (5t*K R 4 feJ;y> - R 5 «|W]-^?tM^/J:oT7j<^JI^ C1-C8 

7;wua> *>b<tec 3~c 8->^o7;v^n^W?>*\ sfcfcMS^ 

R 2 te 

1) tK^H^ 

2) Any^f, 

3) 5t-NR 6 R 7 <5£«K R^i^ttig-Sfcefflll^oTTK^m^ C2-C5 
7yJH, Cl~C8 7;Mr>*US, l< UC 3 - C 8 ->j? D7^H6* 

C2~C 5®ffifo0£#7 5ya££9fcT*. 3LOSIttKS*IS : fW»cK3!l 

JftSnTViTt)«fc^C l~C4 7;Wl^ST'S^$nTHT : b«i:^. ) > 

4) Aoy>Jg^ 7K^S> C 1 - C 4 7 WSSfcttC 3 ~C 6 ^ D7 
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;l/*;l/£T-g&£*lWT t>ct t» C 2 ~ C 8 
V>C 3~C 8 7Jl/^-^S, 

6) Any>I£^ rt&S^fcfcC l~C4 7;WUSTB&£nWT*>J: 

1~C 8 7)1*)^ 

7) AD^HC^ zK^S^/tHC l~C4 7^^;i/»T-fi^$nx^Tt)ck 

nc i ~c 8 7;u=j*->X£:i | *u 
v>c 3~c 8 7;i/^^;i^S, 

2) Aoy>^, 7mM£tz\zc i~c4 7;v^^*TS^^nTViTt)ct 

V^C 3~C 8 7^^-;^, 

3) ADy>j|f, *&3£/rteC l~C4 7;Wl^STS^$nTViT : bJ; 

viC i~c 8 7;i/4 i ;i'S> 

4) W&&ZGLT^-Ch£^7 ] )-)l&. 

5) SM$:WtTViT : bctV^T-D7U-;i/S, 

6) a) AOy-*>HH^£teC 1 ~C 6 7 WSTIISnt^Tfei < , 

ctV^^^^v-^STM^^nT^T^ck^C 1~C 6 7;^;PS, b-2) 

lil^'lt^Tt) J:ViC 3 ~C 6 DJ^V-C 

£fz\$b- 3) g&S^WLT^T^ck^C 3~C 6 ->^7 o7JU^F^ST'E^ 

snx^T&cfc^i, 2-yt f □ -2-** v trusts, 

7) a) ;\n¥>%>=?3Ltz\ZCl~C67)V*)VMT«m&-2ftT^Th&<, 
mizmmmTtfb- 1) AD^r>H^ 7K^S£fckM*®*£WbT^T : b 
ckl^^^^v'^ST^^nT^TfectViC 1 ~C 6 7;M^S> b-2) 
g&S££LT^T& J:UC 3 ~C 6 ->^0 7^-C 1-C4 7^+^S, 
£fcteb-3) C 3~C 6 □7^;HT"Ii$nxi^yk Kntf^rV 
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8) a) /\ny>H^£7tteC 1 ~C 6 7;P*»ST«8l$nWT&«J:< , 

J^ft^tf^v^STg^nT^Tfccfc^C 1~C6 7;U*;US^ b- 2) 
BifcS£WLWrfc«fc^C 3-C6y^D7MJV-C 1~C4 7;WI/S, 

^fctib - 3) c 3~c 6 ^^uyjv^jvmx^n^nm^nx^^^t k 

Arte 

1) g^S^WUT^Tt>J;^7U-^S, 

2) fi$»£WLT^T*>ctV>'\7 L n!7U-;i'X> 

3) AD^>fi^*fcttC l~C6 7;W^T*tt^$nTViTt><t<, 2£ 
fcgfclKWC 1 ~C 6 7M;HtfcttC3~C 6 y^DTJ^Ht'it 

4) AD^r>If ^fciiC 1~C 6 7M;HT'^$nt^Tt)J:<, 
iCg^^^C 1 ~C 6 7;U*Jl/S£fcteC 3~C 6 y^oTJWHtli 

ifi4) /\ny>Bf, tKK£* Cl^C4 7;WKSfcliC3'-C6*>^o 
7;W*;i'STMf&$ftTl>T ! b«i:V>C 2~C 8 7JP^-;^ 5) Aay>HC 
^> *B!S*fcttC 1 ~C 4 7MJHTgi^nT^T ; bi^C 3-C87 
)Wr-)im. *fc«6) Aoy>Jg^ *K»Sfc«C l~C4 7;^Ht 
*8l$*vrir>T%>«fcV>C 1~C8 7M;H©^H RHi 3 ) AD^>^ 
7K&S££&C l~C4 7^JHT^nT^TfeJ:^C l~C8 7;Hf 
;i/S, *£tt4) s&a£WLWTfc«fcVi7U-;u£Ti*fc^fc©£T*. 

3. R 3 ^\ 1) S^S^WUT^T : bctl^xa7U-;P», 2) a) ad^ 
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^STBftSnwC'fe.fc^C 1~C 6 7^JH, b-2) S&S£WbT 
^Tt)J:^C3~C6y^D7MJhC 1~C4 7JWVS. £fcteb-3) 

W.2-v>k t:i)v;Wg, 3) a) APy>M«fc«C 1~C6 

V^C 1~C 6 7; WPS. b-2) g&g£WLWCt>«fcHC 3~C6->^ 
D7^-C1~C4 7MJH« £fc«b-3) C3-C6^n7W 
STit^ntl^y t H D^+y f'J i y;H. £fcte4) a) An$*>K 
^^fc^C l~C6 7;P^ST«M$nT^T : b=t<, tl^^b- 1) 

$nt^TfcJ:^Cl^C6 7;WVS, b-2) 8&S£WUTlAT ! b e k^ 
C3~C6 y^D7M^-C 1~C47JWS. ££ttb-3) C3~C6 
■>^o7)^HT"enf tlii$nt^5yt Knt*V*tlifh7kK 

fei^f'JiyJH, 3) a) ADy>gfSfcttCl-C67WS"Cfi 

^HS^^bT^Tt>ct(/^;i.^^v;i/ST-mm$nT^T : b < t^C i~C 6 
7J^JH, b-2) l^MtLWfe,i:^C3~C6y^D7^-C 
l~C47;i/^;US, *fcttb-3) IM^tL/T^TU^C3~C6y 
^□7Jl/+;i/STfiM$tlT^Tt)«tVM. h*D-2-^-+VtTU s^us, * 

fc«4) a) ADy^gfSfcttC l~C6 7;Wl^TK}&£ttT^T : bcfc 
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2) IiM ; llT^Tt)ct^C3~C6y^D7^-C 1~C4 7^ 
££teb-3) C3~C6y^D7Jl/^ST"Ii$ntV^vtHPt 

m m^twztm £ ns & $> s wa-tn e ©7K?n^. 

6 . ArrtVN O y > JSC? $ tlT US 7 x ZjUt 2& £ If im 1 ~ 5 © V> 

7. R'/5^-NR 4 R 5 (5£*K R^mHilRl-SfcttffiSJ&ioTTlc^^ > CI 
B^lTl^gMfi-il^ioTM^nsC 2~C5©&*D©mtK7 

ti£>cD7MiJ$j. 

9 . RW7 5 y ST\ R'j&«**K^T, R 3 # 1 ) zk&XiSfcttC 1-C6C7 

jw*jugTB&snwT ! b«fcv>t:'j £fc«2) a) ;\u^>m^ 

$ftWCt>«J;(,>C 1-C6 7JWH, b-2) B&X-SrWLT^Tfc*}:^ 
C3~C6 ->^D7MJIrC 1~C47^;US, £fc»b-3) 
LTViTt)=t^C 3~C 6 ->^0 7;Wl/ST««l3nTViTt)<kVil. 2-vb 
H n-2-#*V tf U y;HT'^§M 1 ~ 8 ©l^T ftj&»-EfceiR©lt£-f 
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i o . rot 5 j mx\ R 1 ^**®^ r 3 «^^m^*a >E : f T«& 

3ftWC*>J:HC l~C6 7;U*;i'gT*g&£ftTHT ! bcfcHl, 2-vt HD 
tf U 5WST**«I#JS 1 ~ 9 ©Hi* JKcfHao^-r ^ if 

1 1. ROTS 7 ST, R 2 ^7K^Si:C4~C6'>^a7^^r;i'STS^$n 
Tt^C2 7J^-iHT, R 3 #C 3 7;l"Jr-^ST, Ar75V\ny>JR : f T«» 

1 ) 5- [6-7 5 y-8- (3-7^^- □ 7 x-;iO -9H-9-y U -;H 2-5? k 
Kn-2-tPJ5V> 

2 ) 1-12- [6-7 5 J -8- (3-7M0 7i-JH -9- -9H-2-^'J ^ 

13. Qi5itfW«gf $S«t^.7' , J >^«T^§, 

14. Q&imw-CH^'fc-f S'^vH' =^i/-;Kb^T$>^>, If 

is. Q*«kim©-^N, to*j&«-cH€r«i*-rs-rs^/i;u y>ft 

1 6 . imm 1-15 ovi-rn** 1 mztmom^ 5 y v-Mt&m&tz 

\3<t <D MM¥ W tc fF* $ ft 5 £ * 5 v i te^ft & <757K?n#3 £ £ T * 

1 7 . n« i~i5 (DH-rn^ 1 miammzttf s yv-Mtsmstz 
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1 8 . nt&g i~i5 ©v>i"na> i ^tis«©«-&-r s ^/-Mtsmitrz 

1 9 . m$9 i~i5 ©^-rna> i aiciB*©«^-f s 

2 o . w^e l-is ©v»rna> i «iciattco«^-r s yy-;wb£&£& 

2 1 . » 1-15 <zH>rna> i «^c«©tt^'f ^ ^»/-;Mb^**fc 

ft@^&A:ftEII&m. 
2 2 . ~FlB5£ 




2 3. 




R 2 ttl) 2) ADy>M^, 3) 5t-NR 6 R 7 (itl 3 , R 6 £«fctfR 7 te|n] 



WO 01/02400 



PCT/JP00/04358 



A,WTfcJ;<, $ btCAD^^TTffi^nT^Tfecfc^C 1~C4 7^ 
4;USTS^$tlT^Tfect^o ) , 4) ADy>I^T, TK^S, C1~C4 
7JU=lr^SS^HC 3~C6 v^D7;P^;i/BTS^^nx^Tt)ct^C 2~ 
C87)V*-)IM, 5) /NDy>^ MS^fcttC 
m^nx^Xh^C3-CS7)V^r-)Vm, 6) AD$*>JiB% 7k&*£ 
fcteC l~C4 7jWUSTg$£nT^Tt>J;^C 1~C8 7MM, * 

r 3 «d ADy>m^ 7KM*fcttc i~c47)i*)imxw&znx^x 

*)efc^C3~C8 7,M^;l'S, 2) Ao^*>M^ zK^S^fe^C 1~C4 
7;WPSTm^$nx^T : t)«tViC 3~C 8 7;u^-^S, 3) ad^*>j^ 
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